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ABSTRACT 
Learning to Fail? Student Experiences in Remedial Mathematics in Community Colleges 
by 
Margaret P. Fay 
Advisor: Dr. Paul Attewell 
Referral to remedial coursework in mathematics is a significant barrier to degree 
attainment for community college students, which in turn has serious consequences for their 
employment and earning prospects. Students are placed into remediation when they are deemed 
unprepared to engage in college-level coursework, most often based on a score on a placement 
test. Nationally, 59% of community college students are placed into remedial math courses. Of 
these, only 49% complete remediation and gain access to college-level coursework. Because a 
college-level math course is often a degree requirement, many students who fail to complete 
remedial math courses are forced to abandon their pursuit of postsecondary credentials. While 
many quantitative studies have focused on the effects of remediation on students’ postsecondary 
outcomes, few studies have examined students’ experiences in remedial math courses or the 
mechanisms that may contribute to observed outcomes. Consequently, little is known about how 
students experience and respond to remedial course taking in math; what mechanisms underlie 
their success, failure, or persistence through remedial requirements; or how these experiences 
affect their future educational plans.  
This mixed-methods study is designed to improve understanding of the effects of college 
remediation in math by exploring the following research questions: (1) How do students 
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experience placement into and course taking in remedial math, and how do these experiences 
affect their educational plans and goals? (2) How do students perceive and respond to course 
failure? (3) How widespread is course repetition, and how does it affect students’ course 
performance and achievement of other postsecondary milestones? (4) Are there gender 
differences in course enrollment patterns or student responses to course taking or failure in 
remedial math?  
To answer these questions, I draw on data from interviews with 60 students enrolled in 
remedial math courses at two City University of New York (CUNY) community colleges, along 
with a deidentified administrative data set containing demographic and semester-by-semester 
course-level data. The administrative data include course numbers, grades or pass/fail flags, and 
credits earned for 23,000 students enrolled in any math course at three CUNY community 
colleges (including the qualitative data collection sites) from 2013 to 2016. I follow the math 
course-taking patterns of two cohorts of students, those who entered college in 2013 and those 
who entered in 2014, over two years. I focus on community colleges because although students 
attending four-year public and private colleges also take remedial courses, remediation is far 
more widespread in community colleges. Similarly, I focus on remediation in math rather than in 
reading or writing because remedial math placement is far more common—and seemingly more 
problematic in terms of course failure and rates of attrition. 
Evidence from this study suggests that setbacks in math remediation do not diminish 
postsecondary aspirations for all students. Assignment to remediation has long been viewed as a 
key mechanism through which community college students lose the ambition to pursue a degree. 
However, 60% of students in the current study who failed or withdrew from remedial math 
courses repeated courses one or more times in order to make academic progress; 33% repeated 
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courses two or more times. The existence of remedial “repeaters,” along with the apparently 
widespread nature of course repetition, calls into question the assumption that referral to 
remediation, or even failure, necessarily diminishes postsecondary aspirations.  
Qualitative data from interviews with 31 students who failed and repeated remedial 
courses highlight the motivations underlying course repetition. The majority of repeaters found 
repeating remedial courses to be a minor setback in their college plans rather than a crisis that 
undermined their belief that they would eventually attain a degree. Students drew on their 
relationships with family and community members for support as they persevered despite 
setbacks in remediation. Further, some repeaters were motivated by the threat of exhausting their 
financial aid, often as a result of multiple repetitions. These findings imply that while many 
students struggle to complete remedial math courses, lack of postsecondary aspiration and 
motivation are not primary barriers to completion.  
Female students appeared to have a performance advantage in remedial mathematics. 
Despite a higher likelihood of being placed into remediation—and at lower levels than their male 
counterparts—female students had 30% higher odds of completing remedial math requirements 
and 24% higher odds of passing introductory college-level math courses within two years. 
Course-taking patterns reveal that female students were more persistent than male students: 
Female students were more likely to repeat courses after failing or withdrawing from them, while 
male students were more likely to drop out of remedial sequences after failures or withdrawals. 
Qualitative data shed light on some possible mechanisms contributing to this female advantage. 
Female students reported higher levels of effort in their remedial math courses: They completed 
more hours of homework per week, utilized more academic supports, and rated their level of 
effort devoted to the courses higher on average than male students did. These findings imply that 
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the female advantage observed in four-year colleges extends to community colleges and remedial 
course outcomes. Further, to the extent that setbacks in remediation contribute to students giving 
up on college, this appears to happen more frequently to male than to female students. There 
appears to be a relationship between gender and the stability of postsecondary aspiration, though 
more research is needed to understand why male students are more likely to drop out of remedial 
sequences after failures. 
Overall, findings from this study suggest that the causal effects of remedial math courses 
have been overstated. Many factors, including students’ postsecondary and career goals, 
financial situation, and past experiences with math, play a role in their experiences and course 
outcomes in remediation. It is difficult to isolate the effects of remedial math courses and 
unlikely that these courses per se cause longer term postsecondary outcomes. A qualitative 
exploration of the experiences of 11 students in remedial math courses suggests that classroom-
level factors related to curriculum, class size, and quality of instruction affect whether students 
have positive or negative experiences in remediation. Students who experienced development in 
terms of math learning in remedial math courses had positive experiences with instructors, 
describing them as patient and willing to respond to questions and review material. In contrast, 
students who had discouraging experiences often described negative interactions with 
instructors: Instructors had limited patience to review material and concepts, and consequently 
students often felt intimidated to seek help from instructors. Further, clear postsecondary and 
career goals appear to play a role in moderating the discouraging effects of remediation. Students 
who had clear goals for further education and careers and connected them with their progress in 
remediation seemed better able to adjust to setbacks and discouraging experiences in remediation 
and to persevere in college. 
PREFACE 
College Access, Remediation and the Sociological Imagination 
Nowadays men often feel that their private lives are a series of traps. They sense that 
within their everyday worlds, they cannot overcome their troubles, and in this feeling, 
they are often quite correct: What ordinary men are directly aware of and what they try 
to do are bounded by the private orbits in which they live... 
C. Wright Mills, 1959
Celebrities would just be fools 
To play by little people’s rules. 
Calvin Trillin, 2009 
C. Wright Mills (1959) described the sociological imagination as the ability to connect
“private troubles of milieu” with the “public issues of social structure” (p. 8). The sociological 
imagination offered the promise of an analytic tool that life in modern times required. It was a 
historic moment in which, according to Mills, events occurring at the societal and structural 
levels were often very difficult for individuals to grasp, much less to see how these seemingly 
distant events shaped their own lives and prospects for success. The sociological imagination 
offered a framework for reevaluating what had been conceived of as private troubles, such as 
unemployment, poverty or addiction, as in fact arising in a particular historical context and as a 
result of structural arrangements.  
Mills (1959) observed that we often struggle to recognize the connections between 
private troubles and social issues because our perceptions of our lives and barriers we face are 
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bound by our immediate experiences, which we have trouble seeing beyond. We sense that our 
lives are at the mercy of forces that we do not clearly understand and cannot define. Having little 
sense of how to respond to these nebulous forces, we experience apathy and/or anxiety. 
Each year, about 20,000 new students in the City University of New York system are 
placed into remedial courses, most often in math, when they fail to meet academic standards of 
admission at community colleges. These courses are, theoretically, designed to help students 
with weak or rusty academic preparation to develop the knowledge and skills they will need to 
be successful in college. However, in practice remediation stymies academic progress for many 
students, stalling their college careers before they even begin. Failing to meet institutional 
benchmarks of college-readiness would seem to be a private trouble, resulting from under 
preparation, lack of knowledge or a lackadaisical approach to academics. However, when we 
consider the widespread nature of college remediation and low success rates in the courses 
nationally we may begin to suspect that a social issue is at play. College remediation reveals the 
“antagonisms” and “contradictions of structure” that Mills (1959) called the hallmarks of social 
issues (p. 11). College remediation, like many open access polices in higher education, seeks to 
simultaneously extend and limit access to higher education. Remediation serves as a point of 
entry to college and as a gatekeeper, weeding out many students with postsecondary aspirations. 
Thus, a certain amount of failure is structured, Trojan-horse-like, into opportunity. It is another 
indication of historical forces at work that those who are most likely to be weeded out through 
remediation are members of historically marginalized groups, including women and Black, 
Latinx and Native students, who have been systematically denied access to higher education in 
the United States (U.S.).  
xHowever, I found that remedial students tend not to experience remediation as a social 
issue. For this research project, I interviewed 60 students in remedial math courses about their 
experiences in remediation. Students knew that something was amiss with remediation. They 
knew that the courses had very high withdrawal rates. They watched their classes shrink over the 
course of the semester –often dramatically, leaving only a handful of students by the end. They 
also knew that many students failed and were compelled to repeat courses. I heard several stories 
describing how every single student in class failed a mid-term exam, or how, at the end of the 
semester, only one or two students passed the course out of a class that began with more than 20. 
Being in courses where everyone, or nearly everyone, fails or drops out, produces a kind of 
academic trauma. Many students told me how hard it was to continue attending class when 
almost everyone else had stopped. 
However, the majority of students reacted passively to the dysfunction of remedial 
courses: the situation, they felt, was beyond their control. Notably, many students who 
experienced significant delays in remedial math, as a result of failing or withdrawing from 
courses and then retaking them, seemed strangely unperturbed by these setbacks. They accepted 
the logic of the structures in place, and the penalties those structures imposed upon them. They 
would pick their way through this brambly structure and hope to make it out the other side. Most 
students lacked “mobilizing emotions” such as anger or outrage that might spur them to take 
collective action and demand changes (Zhelnina, 2019, p. 4). A minority, who were stuck in 
remediation, failing and repeating courses and making no progress were angrier. Those students 
were more likely question the requirement of remediation itself. Was the college trying to make 
money off them? Why was this course critical for an Emergency Medical Technician (EMT) 
certificate?  
xi 
Overall, few students made a connection between their personal struggles in remediation 
and limits of the opportunity structures in community college or in higher education. But, there is 
good reason for that. Failing a course, when you are the one failing it, feels like a personal 
failing. Indeed, Burton Clark (1960) argued that processes in community colleges led remedial 
students to internalize academic failures, making it unlikely that they would question the 
arrangement of opportunity structures. They had been given a shot at college, and they failed to 
meet academic standards. They had no one to blame but themselves.  
In 2019, at the time that I was writing up the findings of this study, the “Varsity Blues” 
scandal unfolded. T.V. celebrities and just plain old rich people were prosecuted for their 
involvement in a conspiracy to bribe administrators and coaches of sports teams, and to cheat to 
inflate SAT scores, to gain admission at elite universities for their children –who often did not 
meet the admissions criteria for these colleges, or simply would not have been competitive 
applicants without misrepresentation, cheating and bribes. Despite public outcry, many observed 
that this was an old story in higher education. Rich people have always used economic and social 
resources to avoid the inconvenience of rigorous admissions standards barring access to 
prestigious institutions. Indeed, there are many licit avenues through which economic resources 
can be used to circumvent admissions criteria, such as preference for legacy admissions granted 
to the children of alumni, and large charitable donations to institutions that are not considered 
bribes, but have strong correlations with admissions for donors’ children (Golden, 2007). The 
“Varsity Blues” crew had simply pushed the envelope further, and gone outside of these legal 
pathways for bending admissions standards to their children’s favor. 
I was perhaps a more outraged observer of “Varsity Blues” than the average American. In 
“Varsity Blues” I saw the inverse of what was happening to students referred to remedial courses 
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in community colleges –institutions at the other end of the higher education food chain than 
those where children of the elite sought entry. Community college students must complete 
remedial requirements to satisfy institutional standards of college-readiness. While many 
students spend time, money and effort in remedial courses few become “college-ready” as a 
result. Remedial students, it seemed to me, were playing by the rules even as the rules 
disadvantaged them in every way. They accepted placement into remediation and paid for 
courses for which they received no academic credit. They took, and often retook remedial 
courses, sometimes spending four or more semesters in an effort to make academic progress and 
satisfy academic standards. While through the looking glass, the “Varsity Blues” crew paid no 
heed to academic standards; they had many more strategies at their disposal than remedial 
students and a sense of power and personal agency to act against barriers to college access that 
remedial students lack. The elites did not have to waste any energy reflecting on personal failure; 
they could make themselves unaccountable to limits of opportunity structures. 
When I recruited students to participate in this study, I made announcements in their 
remedial math classes describing the study and inviting them to participate. As a part of the 
pitch, I told them I knew many students have very frustrating experiences in remedial math and 
the interview was an opportunity to productively vent about those experiences. At that point in 
presentation, looking out at the students in their rows of desks, I would sometimes notice looks 
of recognition as though what I was saying, and perhaps the fact of the study itself, was sparking 
students’ sociological imagination. Someone beyond their personal orbits was aware of their 
troubles in remedial math. In fact, remedial math was apparently an issue worthy of study and 
reform.  
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While students I interviewed were aware of the high failure and withdrawal rates in their 
own classes, they were surprised to learn that college remediation was the subject of a large body 
of academic research, and the target of a national reform movement to improve student 
outcomes. They were mostly unaware of reform efforts underway at their own colleges, even 
when they were enrolled in redesigned courses –which shows how little some course redesigns 
affect the student experience in class.  
Researchers are obviously at a much better vantage point to see the connection between 
private troubles and social issues than people who are immersed in, what feel very much like, 
personal problems. Indeed, this is often the task of social science research: to explore individual 
experiences of what researchers conceive of as a social phenomenon. When I began this 
research, I had already been studying college remediation for years, and viewed it very much 
from a research and policy perspective. In fact, part of the impetus to conduct this study was my 
belief that the field viewed remediation too much as a statistical phenomenon and not enough as 
something that individual students experienced in myriad ways. The literature on college 
remediation mostly ignores student voice and experience. I thought this omission weakened our 
understanding how and why remediation appeared to undermine postsecondary progress for so 
many and how to fix it. 
Mills (1959) argued that each individual experience makes a small contribution to the 
shape of a social issue, while at the same time, individuals’ experiences are shaped by the 
contours of the issue itself. The students who participated in this research enriched my 
understanding of remediation as a private trouble, experienced in specific ways, according to the 
particular context of their lives. I may have raised awareness of remediation as a social issue, a 
force larger than individuals, and against which individual talent and effort are often futile. 
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Mills (1959) thought that connecting personal troubles to social issues would alleviate 
feelings of personal failure, and allow us to counter social issues collaboratively and create better 
opportunity structures. Ironically, the ability to continue to pursue postsecondary goals despite 
setbacks in remediation and in the face of academic failures requires a strong faith in the 
soundness of the opportunity structures of higher education. Or, perhaps less dramatically, the 
persistence of remedial students arises from a sense that there is no other pathway to opportunity 
for most of us than through college --with all its rules and requirements.  
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CHAPTER ONE 
The Bermuda Triangle of Higher Education 
Referral to remedial or developmental coursework in community college is a significant 
barrier to degree attainment, which in turn has serious consequences for employment and earning 
prospects. Students are referred to remediation in math, reading or writing when they are deemed 
not college-ready as a result of weak performance on placements tests, which most students 
entering community colleges are required to take as part of the admissions process. Over two-
thirds of students entering community colleges are placed into remedial courses (Jaggars & 
Bickerstaff, 2018; Chen, 2016). Placement into remedial mathematics, the focus of this 
dissertation, is particularly problematic as students are more likely to be placed into remedial 
math than remedial reading or writing, and students struggle more to complete remedial math 
sequences (Attewell, Lavin, Domina & Levey, 2006; Bailey, Jeong & Cho, 2010; Chen, 2016). 
The theory of action underlying college remediation is optimistic: the courses are 
designed to help students with weak or rusty academic preparation to brush up their skills and 
develop the knowledge and skills they need to be successful in college-level courses. In practice, 
though, the courses function more like barriers to academic progress than avenues for 
development. For one thing, students must pay for remedial courses, like any other college 
course, but remedial courses are considered below college-level and are therefore not credit 
bearing. Taking remedial courses does not move students closer to degree attainment, so 
remedial placement adds time and expense to college. The larger problem, though, is that so few 
students complete remedial courses. While 68% of community college students nationwide are 
placed into remedial math, less than half of those students (49%) complete remedial math 
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requirements and gain access to college-level math courses (Bailey et al., 2010; Chen, 2016). 
Because a college-level math course is often a degree requirement, many students who fail to 
complete remedial courses cannot continue on and are forced to abandon their pursuit of 
postsecondary credentials. The poor completion rates in remedial courses have caused college 
remediation to be dubbed the “Bermuda Triangle of Higher Education,” a place where many 
enter, but few emerge college-ready on the other side (Scott-Clayton, 2012b).  
The problematic effects of college remediation do not stop at college. Students placed 
into remedial courses are less likely than students who start in college-level coursework to earn a 
degree of any kind, or to pursue transfer and bachelor’s degrees (Bahr, 2013). Students without 
postsecondary credentials have weak labor market and earning prospects (Belfield & Bailey, 
2017; Autor, 2010). It is well documented in the literature that the labor market returns to 
bachelor’s degrees are high, but students with some college, who earn sub-baccalaureate 
credentials such as certificates or associate’s degrees also have significantly better earning 
trajectories than those who only complete high school (Belfield & Bailey, 2017). In this moment 
when postsecondary credentials are more valuable than ever, assignment to remediation in 
college carries very high economic stakes, often meaning the difference between earning a 
postsecondary credential or leaving college with none (Bahr, 2013).  
In the past 10 years, the problem of college-readiness and college remediation has 
increasingly attracted public attention (Kirp, 2017; Logue, 2017; Scott-Clayton, 2012b). Sadly, 
one factor that has helped to move this discussion into the mainstream was the recognition that 
remediation does not only afflict students of color in urban centers coming from poorly 
resourced, low functioning high schools (Barry & Dannenburg, 2016). Previously, there was a 
public perception of college remediation as a kind of educational welfare, a tool used to extend -
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possibly undeserved- postsecondary opportunity to mostly Black and Brown people from low-
income backgrounds (Attewell, et al., 2006). However, research showed this perception was 
unfounded by demonstrating that significant proportions of students from middle and high-
income backgrounds, as well as those from rural and suburban high schools end up in college 
remediation (Barry & Dannenburg, 2016; Hodara, 2019). Further, research revealed that college 
remediation is not a fate only for those with weak academic preparation. Attewell and colleagues 
(2006) found some alignment between weak academic preparation and remedial course taking, 
but also a large degree of arbitrariness. For example, up to 30% of the best-prepared students 
coming from rigorous high schools are placed into remediation; conversely, up to 40% of 
students with weak records of academic performance coming from low functioning high schools 
took no remediation (Attewell et al., 2006).   
Assignment to remediation in college is more democratic, affecting a more diverse 
population of students than what was previously understood, but inequities persist. Low-income 
students, older students, students of color and first-generation college students are 
overrepresented in remediation and are least likely to complete remedial requirements (Bailey et 
al., 2010; Hodara, 2019). In fact, even after controlling for prior academic preparation and other 
demographic characteristics, Attewell and colleagues (2006) found that Black students are 11% 
more likely than similar Hispanic and White students to be placed into remedial courses. Bailey 
and colleagues (2010) found that Black students have the weakest odds of completing these 
requirements. Inequalities in remedial placement and completion rates contribute to 
socioeconomic and racial gaps in access to bachelor’s degrees and educational attainment 
(CUNY Taskforce on Developmental Education, 2015).  
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College remediation is beset by the cross-purposes and contradictory outcomes that 
plague all open admissions policies, which endeavor to expand access to higher education while, 
simultaneously, weeding out those deemed “underserving” of the opportunity due to a perceived 
lack of academic ability (Attewell & Lavin, 2007; Schudde & Goldrick-Rab, 2015; Jaggars & 
Hodara, 2011). Remedial courses are designed to create inroads to postsecondary opportunity for 
underrepresented students. But, in practice, these courses tend to stymie academic progress for 
the very students the intervention is designed to help. Remediation is meant to create access, but 
it also serves as a gatekeeper protecting the high academic standards that undergird the social 
and economic value of postsecondary credentials. In this respect, remedial courses serve as both 
a “second chance” for students with low academic preparation and as a form of “quality control” 
for community colleges, weeding out students who fail to meet institutionally defined standards 
of college-readiness (Attewell et al., 2006).  
While it is clear that students who take remedial courses in college have, on average, 
worse postsecondary outcomes than those who start at college-level, it remains unclear if 
remediation causes those outcomes. There is no evidence-based consensus as to whether 
remedial courses, per se, cause college students to have worse academic outcomes, or if the 
students who take remedial courses have qualities (such as prior academic preparation, 
motivation, or family background) that would make them likely to have poor postsecondary 
outcomes with or without remediation.  
Research on the Effects of College Remediation 
A large body of research has examined how remedial course taking affects student 
academic trajectories (Attewell et al., 2006; Attewell & Lavin, 2007; Bailey et al., 2010; Jaggars 
& Hodara, 2011; Scott-Clayton & Rodriguez, 2012). Scott-Clayton and Rodriguez (2012) 
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proposed a framework to categorize the possible effects of remediation into three categories: 
“develop, discourage, or divert.” The “develop” frame sees remedial course taking as 
developmental, enabling students to perform successfully in subsequent college-level courses. 
The “discourage” frame envisions remedial course taking as derailing student progress toward 
transfer or degree attainment. The “divert” frame sees the effects of remedial course taking as 
primarily diversionary, causing students to earn more remedial credits at the cost of college-level 
credits, but otherwise having no strong positive or negative effect on postsecondary outcomes.  
Research has found support for each of the possible outcomes. A few studies have found 
positive results indicating that remediation makes students more successful in initial college-
level courses and on other postsecondary outcomes than similar students who did not take 
remediation (Bettinger & Long, 2009; Lavin, Alba & Silberstein, 1981); some have found 
negative results indicating that students who take remedial courses perform more poorly on 
academic outcomes than similar students who did not take remediation (Bettinger & Long, 2004; 
Valentine, Konstantoupolous & Glodrick-Rab, 2017); many have found null results indicating 
that remediation diverts students from their progress toward a credential, but otherwise has no 
clear positive or negative effects on the achievement of outcomes (Attewell et al., 2006; 
Calcagno & Long, 2008; Kane et al., 2018; Martorell & McFarlin, 2011; Scott-Clayton & 
Rodriquez, 2012). Still others have found heterogeneous results depending on student 
characteristics and levels of initial placement (Chen, 2016; Boatman & Long, 2010; Scott-
Clayton & Rodriquez, 2012). Studies finding heterogeneous results have pointed to the fact that 
remediation may help students with more profound developmental needs, i.e. those placed 
further below college-ready, but hurt those who score just below college-ready. 
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A recent national study found that whether or not students complete remedial courses 
impacts subsequent postsecondary outcomes. Chen (2016) found heterogeneous outcomes based 
on both level of remedial need and whether students completed remedial requirements. In 
general, students who complete remedial requirements fair better on range of postsecondary 
outcomes than those who complete some but not all; those who do not complete remedial 
requirements had the worst outcomes. Based on these findings, Chen (2016) emphasized the 
need for improved understanding of the factors that cause students to leave remedial sequences 
before completing them, and interventions to help more students persist through remedial 
sequences.  
Despite a muddy picture of the effects of remedial course taking that emerges from 
research (Melguizo, Bos & Prather, 2011; Chen, 2016), the field has settled on a narrative that 
highlights the discouraging effects of remediation, and focuses on student attrition and failure. I 
refer to this narrative frame as the “cooling-out” perspective. The discourage frame described by 
Scott-Clayton and Rodriguez (2012) harkens back to Burton Clark’s seminal (1960) article on 
the “cooling-out function” in higher education. In this work, Clark (1960; 1980) argues that 
rather than providing pathways to associates degrees and transfer, community colleges instead 
slowly siphon off student belief in their abilities to attain a bachelor’s degree and reorient them 
toward more “realistic” and “attainable,” but also lower value workforce degrees. Clark’s (1960) 
thesis is in some ways out of date (Deil-Amen & DeLuca, 2010), and has been widely critiqued 
(Alexander, Bozick & Entwistle, 2008; Bahr, 2008; Neilson, 2015). However, the concept of 
“cooling-out” remains influential, perhaps partly because it offers a seemingly apt explanation 
for a situation that has changed little in the nearly 60 years since the article’s original 
publication. The majority of students who enter community colleges with the intent to transfer 
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never do so (Xu, Jaggars, Fletch & Fink, 2018); in fact, the majority of community college 
students leave college without a degree of any kind (Juszkiewiz, 2017). Chances of degree 
completion and/or transfer are even lower for students initially placed in remedial coursework 
(Bahr, 2010a; Bahr, 2012), and lowest of all for those placed into remediation in math (Bahr, 
2013). Clark’s (1960) cooling-out thesis fits into a larger strand of theoretical work that seeks to 
explain why education tends to reproduce rather than disrupt patterns of social inequality 
(Bourdieu, 1973; 1974; Bowles & Gintis, 1976; Brint & Karabel, 1989). 
Research highlighting the seemingly negative effects of college remediation and the 
adoption of the cooling-out narrative have led to nationwide efforts to reform remediation in 
order to produce stronger student outcomes. Colleges and university systems nationwide are 
implementing reforms in remedial policy, course structure, curricular content, and pedagogy to 
bring about stronger student outcomes (Zachry-Rutschow, Scott-Cormier, Dukes, & Cruz-
Zamora, 2019). The dominant approach to these reforms is to limit student exposure to 
remediation by changing how colleges assess college-readiness and place students into 
remediation (Scott-Clayton, Crosta & Belfield, 2014), eliminating remedial requirements 
altogether (Logue, Watanabe-Rose & Douglas, 2017), or by compressing and/or combining 
courses to enable students to spend less time in remediation and progress more quickly toward 
college-level coursework (Center for Community College Engagement, 2016; Zachry-Rutschow 
et al., 2019).  
Reforms to remediation are needed, and represent an important step forward toward 
making remedial courses operate according to their purpose: to help students with weak or rusty 
academic preparation in math to develop the skills they need to be successful in college --
relatively quickly. However, I argue that without a clearer understanding of how students 
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experience remedial courses, and the mechanisms giving rise to course failure and attrition, 
efforts to reform remedial math courses will have limited success. 
Focus of the Current Study 
Despite a large body of research examining how remedial course taking contributes to 
postsecondary outcomes, I argue that there are important factors that shape how remediation 
affects students that are not well understood. Accordingly, this mixed methods research seeks to 
improve understanding of the effects of remedial course taking in mathematics in community 
colleges by focusing on three issues that are largely overlooked in the current literature: student 
perspective on remediation, student persistence in these courses despite setbacks, and gender and 
course performance.  
First, foremost among the gaps is the literature is a lack of attention to how students 
experience remedial course taking. Because the majority of research on this topic has been 
quantitative1, there is limited understanding of how experiences in courses and reaction to course 
failure may affect educational plans and goals. This represents an important oversight because 
although cooling-out is the reigning narrative about the effects of college remediation, the 
mechanisms underlying course failure and attrition are not well understood. Sounding the alarm 
for remedial reforms necessitates that the field focus on the failures of the tradition remedial 
system. However, this perspective provides little insight as to when, why and for whom 
remediation is helpful or harmful. Further, it portrays students as victims of damaging remedial 
policies and structures, and fails to foreground student agency and resilience. 
1 For notable exceptions see Venezia, Bracco & Nodine, (2010) and Stigler, Givvin & 
Thompson, (2009). 
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By focusing on the student perspective, I also hope to highlight the diversity of 
experiences in remediation. “Develop, discourage or divert” may be too limited a framework. 
Given the growing diversity of community colleges and the remedial population (Allen, 2015; 
Barry & Dannenburg, 2016; Chen, 2016), it is probably unreasonable to assume that math 
remediation impacts all students in one of three ways. Instead, it is more likely that the effects of 
math remediation are localized, producing nuanced and heterogeneous outcomes depending on 
student and institutional characteristics. 
Another phenomenon that receives little attention in the current literature on math 
remediation is the fact that while large numbers of students fail or withdraw from remedial math 
courses and leave college altogether, a significant fraction of students fail courses but go on to 
reenroll in subsequent semesters, often repeating the same developmental course multiple times 
(Fay, 2017). The widespread nature of course repetition suggests that community college 
students’ attachment to their educational goals is not as fragile as the current literature suggests. 
Learning about the experiences of students who fail and reenroll in remedial math courses could 
provide illuminating information on factors or behaviors that enable students to persist despite 
setbacks and discouraging signals about their suitability for postsecondary studies. 
Finally, while many studies have investigated the female advantage in higher education 
(for an overview, see DiPrete & Buchmann, 2013), little research has examined the female 
advantage in community colleges, or the role that gender may play in college math remediation. 
Some studies on the effects of remedial course taking have noted that female students tend to 
exhibit stronger performance, but have not focused on how gender may play a role (Davidson & 
Petrosko, 2015). Bailey et al. (2010) found that while female students are more likely to be 
referred to remedial math courses than male students, they are also far more likely to perform 
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successfully and progress to college-level course work. Gender may play an important role in 
remedial course completion, but the mechanisms underlying the apparent female advantage in 
this area have not been explored. 
The research described in this dissertation focuses on students in remedial math courses 
in community colleges in the City University of New York (CUNY) system in 2012-2018. I 
focus on community colleges because although students attending four-year public and private 
colleges also take remedial courses, remediation is far more widespread in community colleges 
(Attewell et al., 2006; Barry & Dannenburg, 2016). This is partly a consequence of policy 
changes in four-year institutions that have relegated the bulk of remedial course offerings to 
community colleges (Attewell et al. 2006). This study focuses on remediation in math because 
math is a far more common, and seemingly more problematic remedial placement than reading 
or writing (Bailey et al., 2010). 
CUNY provides an ideal setting for this type of research. Across the university system, 
about 20,000 students in each entering community college freshman class2 are assigned to 
remediation, most commonly in math (CUNY Taskforce on Developmental Education, 2015). 
Additionally, CUNY, like many urban university systems that seek to serve an extremely diverse 
student population, is at the vanguard of experimentation with educational reforms (Harris, 2017; 
Kolenovic, Linderman & Karp, 2013). Reforms to remedial policy, structure and pedagogy in 
CUNY are ongoing; the initial implementation of many course level reforms occurred during the 
period of time that this study examines, from 2013 – 2018 (see, CUNY Taskforce on 
2 Entering fall cohorts to CUNY community colleges number at roughly 99,000 for all students, 
and 72,000 full time equivalent (FTE) students, see historical student data book tables: 
http://www.cuny.edu/about/administration/offices/oira/institutional/data/historical-student-data-
book-tables-all-semesters/ 
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Developmental Education, 2015). This research utilizes the variation in remedial course types 
available across CUNY community colleges to examine how redesigned course models may 
affect student experiences. 
Methodology, Briefly 
The empirical research questions guiding this study are: 1) How do students experience 
placement into and course taking in remedial math, and how do these experiences affect their 
educational plans and goals? 2) How do students perceive and respond to course failure? 3) How 
widespread is course repetition and how does it affect course performance and achievement of 
other postsecondary milestones? 4) Are there gender differences in course enrollment patterns or 
in student responses to remedial math course taking and/or to course failure? 
The research questions guiding this work have evolved through a two-stage data 
collection process. I spent two semesters collecting qualitative data for this study. In the fall of 
2017, I conducted interviews with 10 developmental faculty members and math department 
chairs, and focus groups and interviews with 38 students enrolled in remedial math courses in 
three of CUNY’s largest enrollment community colleges. The focus of this initial research was to 
explore how math faculty and students experienced changes to remedial course structure and 
content that were part of the developmental reform movement, and what unintended 
consequences might arise as a consequence of reforms.  
This initial round of data collection got me onto the scent of other interesting topics. I 
noticed how many students I spoke to had previously failed and repeated remedial courses. 
While course repetition should not be surprising given the high failure rates in remedial math and 
the fact that the courses are mandatory for academic progress, I had never seen the topic 
addressed in the literature. Moreover, I thought that course repeaters raised an interesting 
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counter-narrative to the dominant cooling-out frame. Here were a group of students, some of 
whom had repeated remedial math courses three or more times to fulfill program requirements, 
who seemed to have every reason in the world to give up on, or scale back their postsecondary 
aspirations, yet they persisted. Another thing that I noticed during the initial round of data 
collection were differences in the ways that male and female students discussed their perception 
of their abilities in math, and relatedly the effort they directed toward remedial math courses. 
Here, I thought, was another untapped area of investigation. Many researchers have documented 
the growing female advantage in higher education, noting that stagnating rates of bachelor’s 
degree completion in the United States (relative to other Organization for Economic Co-
operation and Development countries) are driven by the poor college completion rates of male 
students (Buchmann & DiPrete, 2013). Perhaps an investigation of any gender effect on 
completion in remedial math courses could shed some light on mechanisms underlying the 
female advantage in higher education. 
These questions led me to conduct a second round of data collection in order to focus on 
course repeaters and the dynamic between gender and performance in remedial math. For this 
second round, I conducted interviews with 60 remedial math students enrolled in one of two 
CUNY community colleges (two from the previous sample of three) during the spring semester 
of 2018. I audio recorded all interviews with participant consent and analyzed interview 
transcripts using qualitative analysis software.  
Qualitative Data Collection and Sample 
The student population of CUNY community colleges is 57.2% female, 0.4% American 
Indian/Alaskan Native, 16.9% Asian, 28.2% Black, 39.5% Hispanic and 15% White. Sixty-six 
percent of CUNY community college students are Pell grant recipients; 66% of students’ parents 
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did not graduate from college, and 85% come from NYC public or private high schools (CUNY 
Office of Institutional Research and Assessment, 2018).  
The colleges where I recruited interview participants are two of the largest community 
colleges in the system, located in two different boroughs in the city; the demographic profiles of 
these colleges roughly mirror that of the CUNY community college system overall. I refer to 
these colleges as Riverview Community College and Uptown Community College throughout 
the dissertation. To recruit students for interviews, I visited remedial math classrooms early in 
the 2018 spring semester, made brief presentations about the study and invited students to 
participate in hour-long interviews on campus. Students were given a $45 gift card as an 
incentive for participation. I did not purposely recruit repeaters; the only eligibility criterion for 
participation in the study was current enrollment in any remedial math course. I enrolled students 
in the study on a first-come first-serve basis, and ultimately interviewed 60 students, 35 from 
Uptown and 25 from Riverview. Of this larger sample, 51.6% (N=31) of students had previously 
failed or withdrawn from and repeated remedial math courses.  
During hour-long, one on one interviews, I used a semi-structured protocol3 to ask 
students about when and why they decided to attend college, their educational aspirations, their 
past experiences with math in high school, their reactions to their placement into remediation and 
experiences in their current remedial math course and perceptions about gender and ability in 
math. I also asked them to assess their academic performance in the current course, their level of 
confidence that they would pass it and what they would do in the event that they failed. For 
students who had previously failed or withdrawn from and repeated remedial math courses, I 
3 See Appendix A for the student interview protocol. 
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asked an additional series of questions about past remedial courses including what students felt 
had caused them to struggle in the course (i.e. responsibilities outside of school, limited effort in 
the course, struggles with content, poor instruction), how course failure or withdrawal had 
impacted their lives and sense of themselves as a student, and what motivated them to reenroll.  
Given that the students may have been tempted to represent themselves in exaggeratedly 
positive ways in terms of their academic behaviors or postsecondary ambitions (Pugh, 2013), I 
would point out and ask students to explain what I perceived to be inconsistencies in their 
narratives, such as when students described a high level of motivation to pass a course but very 
lackadaisical behaviors around attendance or homework. Further, I asked for examples 
throughout our discussion to more clearly understand students’ reasoning processes. 
Researcher Positionality 
As a white woman with an advance degree, there was considerable social distance 
between many of the student interviewees and myself. However, at the time of data collection for 
this study, I was a Ph.D. candidate at the CUNY Graduate Center. When I conducted student 
recruitment and in interviews, I highlighted the fact that I too was a CUNY student struggling to 
meet academic deadlines while holding down a job, which may have helped to bridge some 
social distance. Because this research focused on students in math remediation and students’ 
struggles with mathematics, it was important to build enough trust in interviews so that students 
would candidly discuss barriers they encountered. Some students assumed because I was a Ph.D. 
student conducting research, that I had not experienced academic struggles or that I was good at 
math. I have never considered myself as a “math person,” and as a graduate student I 
experienced many struggles in statistics courses. Whenever appropriate in interviews, I would 
share these experiences as a point of commonality and as a way to empathize with the barriers to 
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academic progress that students faced. Nonetheless, I was effectively a stranger to the students, 
and I cannot assume these similarities engendered trust with all participants.  
Quantitative Sample 
CUNY’s office of institutional research provided a de-identified data set containing 
demographic and semester-by-semester course level data, including course numbers, grades or 
pass/fail flags, and credits earned for students enrolled in any math course at three CUNY 
community colleges (including Uptown and Riverview Community Colleges) between 2013 and 
2016. Students who did not take math courses were not included in the sample, however because 
a college level math course is a degree requirement for all degree-seeking students in CUNY 
colleges, the sample contained all degree-seeking students enrolled during that time period. The 
analytic sample for this study includes degree-seeking students who were identified as first-time 
freshman in 2013 and 2014: the 2013 cohort contains 11,644 students and the 2014 cohort 
contains 13,451 students. I followed the math course taking patterns of each cohort over a two-
year period.  
A mixed methods approach enabled me to examine enrollment trends and outcomes by 
gender, race and socioeconomic status for a large sample of students, and illuminate mechanisms 
underlying failure and success in remedial math.  
Relevance of Study 
Despite nationwide reforms to remediation, many students are still required to complete 
“traditional,” multi-course sequences of remedial requirements before gaining entry to college-
level courses. Those concerned about the number of students placed into remediation and poor 
outcomes in these courses often cast blame on the K-12 educational system for failing to 
adequately prepare students for college. The uneven quality of elementary and high schools 
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resulting from socioeconomic and racial segregation undoubtedly contributes to scope of college 
remediation. Nonetheless, focusing on failures of the pipeline delivering students into 
remediation may lead us to regard college remediation fatalistically. It is important to help 
students who are in remediation now, and older students returning to college later in life for 
whom reforms in K-12 will have no impact.  
To some extent, I critique the cooling-out narrative that dominates our understanding of 
the effects of remediation in math. By taking this position, I do not mean to argue that reforms 
are not warranted or beneficial. However, focusing on the failures of remediation may make us 
miss important information about how remediation does and does not work. About 30% of 
students who start their college careers in remediation, who otherwise would have no access to 
postsecondary education, are ultimately successful and earn degrees (Attewell et al., 2006). 
These successes imply that remedial courses can be developmental under some circumstances. 
But, what are those circumstances? The qualitative approach taken in this study will help to 
reveal course level factors, such as course structure or approach to instruction, that maximize the 
developmental potential of remediation. This is important information for the field as it rolls out 
developmental reforms.  
Finally, research suggests that that there is a middle or bottom third of students, 
depending on the study, who are capable of entering college but unlikely to graduate (Deil-Amen 
& DeLuca, 2010; DiPrete & Buchmann, 2013). These students are likely to leave college with 
debt but no credentials, and remedial students are overrepresented among these non-completers 
(Bahr, 2013). This study seeks to highlight the grit and resilience of remedial math students. 
They face formidable barriers to their postsecondary goals, yet many of them continue to try 
under challenging and discouraging conditions. Their perseverance is a resource, which, if 
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properly supported should lead to much higher rates of degree completion. A better 
understanding of factors that cause students to give up on or scale back their postsecondary 
ambitions, or to persevere, can help us to improve developmental programs and move more of 
these students to degree completion.  
Outline of this Dissertation 
Chapter two provides a portrait of the qualitative and quantitative samples for this study. 
Building on past research examining the characteristics of students in remediation, this chapter 
seeks to compare and contrast students enrolled in math remediation in three CUNY community 
colleges with the description of the remedial population in previous studies. I compare the 
demographic characteristics of students who took remedial courses in math with those who took 
no remedial courses, and examine variations in the remedial population by college.  
Chapter three brings a qualitative lens to the “develop, discourage, divert” framework for 
the effects of remedial course taking math (Scott-Clayton & Rodriguez, 2012). I analyze whether 
one of the three categories seems to be more dominant in terms of how students describe their 
experiences in remedial math, and whether there are additional prominent themes that are not 
captured by the this three-category framework. 
Chapter four explores the experiences of students who fail and re-enroll in remedial math 
courses. Currently, there is no framework in the literature that explains the behavior of students 
who repeat remedial math courses. This chapter explores the experiences of “repeaters,” their 
motivations for persistence and re-enrollment, and course outcomes. 
Chapter five examines the dynamic between gender and performance in remedial math 
courses. I explore whether trends identified by previous research (see Bailey, et al., 2010; 
Davidson & Petrosko, 2015) indicating that female students perform more successfully in 
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remedial math are evident in CUNY community colleges. I use student interview data to 
illustrate how gender impacts course performance. 
Chapter six recapitulates arguments made in the previous chapters, and discusses the 
implications of findings for policymakers in higher education. 
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CHAPTER TWO 
Characteristics of Remedial Math Students in CUNY Community Colleges 
In order to understand how students experience remedial course taking in mathematics, it 
is important to learn some context about who remedial math students are. What are the average 
characteristics of students who take remedial math courses in City University of New York 
(CUNY) community colleges?  How does the CUNY remedial population compare to national 
statistics on students in remedial math?  
In this chapter, I describe the quantitative and qualitative samples for this study and 
provide an overview of the variables used in quantitative analyses. I compare students in the 
qualitative and quantitative samples to all CUNY community college students system-wide, and 
explore how remedial math students in CUNY community colleges compare to the student 
bodies in national samples of community college students.  
The Quantitative Sample 
The quantitative sample for this study includes demographic and semester-by-semester 
course enrollments for any student enrolled in one of three CUNY community colleges between 
2013 and 2016. The focal colleges are the three largest enrollment community colleges in the 
CUNY system, enrolling 15,592, 25,063, and 13,101 students respectively in 2018. The 
quantitative data include demographic information on all students enrolled during this time 
frame, but only contain course-level information for students who ever took a math course. 
Further, course-level information is limited to math courses only. While there is no course level 
information for students who did not enroll in math courses between 2013 and 2016, the 
demographic information provides insights into how this group may differ from students who did 
take math. Students who enter college to earn a certificate often have different math taking 
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requirements than students pursuing associates or bachelor’s degrees; certificate-seeking students 
were excluded from the analytic sample.  
For analysis, the sample is organized into two cohorts: the 2013 cohort contains 11,644 
students and the 2014 cohort contains 13,451 students. Students were included in a cohort if they 
were identified as new, first-time freshman in the fall term of the cohort year. I focus on these 
two cohorts in the analysis in order to examine course taking patterns and the achievement of 
postsecondary milestones over two-year periods for each group. 
Characteristics of CUNY Community Students 
The CUNY system is the largest urban university system in the country, and serves a 
majority of low-income, first-generation college students who are also primarily students of 
color (CUNY Undergraduate Profile, 2018). Thus, the quantitative sample for this study differs 
from national samples of community college students due to the type of population that CUNY 
serves. The CUNY system is comprised of seven community colleges and 18 senior and graduate 
colleges serving a total of approximately 274,906 students annually.  
Table 1 below describes the gender, age and race of students in the quantitative sample 
and compares them to students enrolled in CUNY community colleges in the same year and fall 
term.
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Table 1 
Gender, age and race of first-time freshman enrolled in three CUNY community colleges (CCs), 2013 and 2014 cohorts 
2013 Sample Cohort 
(N=11,644) 
2013 CUNY CCs 
(N=97,751) 
2014 Sample Cohort 
(N=13,451) 
2014 CUNY CCs 
(N=99,958) 
Variables N % % N % % 
Gender 
Female 6,217 53% 57% 7,001 52% 56% 
Age 
< 20 years 8,689 74% 36% 9,568 71% 35% 
20 – 24 2,149 18% 38% 2,791 21% 38% 
25+ years 826 7% 26% 1,092 8% 26% 
Race 
White 1,487 13% 14% 1,529 11% 13% 
Black 3,020 26% 28% 3,868 29% 30% 
Hispanic 5,006 43% 44% 5,698 42% 43% 
Asian 2,093 18% 14% 2,271 17% 14% 
Native 58 .05% 0.4% 85 .63% 0.5% 
2013 Sample Cohort 
(N=11,644) 
2013 CUNY CCs 
(N=97,751) 
2014 Sample Cohort 
(N=13,451) 
2014 CUNY CCs 
(N=99,958) 
Gender/Race 
White female 748 6% 9% 765 6% 9% 
White male 739 6% 8% 764 6% 7% 
Black female 1,642 14% 17% 2,077 15% 17% 
Black male 1,378 12% 12% 1,791 13% 12% 
Hispanic female 2,726 23% 23% 3,065 23% 23% 
Hispanic male 2,280 20% 16% 2,633 20% 16% 
Asian female 1,071 9% 8% 1,046 8% 8% 
Asian male 1,022 9% 8% 1,225 9% 8% 
Native female 30 .26% .02% 48 0.36% .02% 
Native male 28 .24% .01% 37 0.28% .01% 
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Gender 
Female students are slightly overrepresented in the three community colleges included in 
this sample making up 53% of students in the 2013 cohort and 52% in the 2014 cohort. A 
growing body of research has documented the female advantage in enrollment at every level of 
postsecondary education, from community colleges through doctoral programs (Goldin, Katz & 
Kuziemko, 20016). In their (2013) book, The Rise of Women: The Growing Gender Gap in 
Education and What it Means for American Schools, DiPrete and Buchaman estimate that in 
2010 women made up 57% of all college students. According to the American Association of 
Community Colleges (AACC), in 2018 female students made up 56% of community college 
students (AACC, 2018).  
Age 
The students in the study sample are young, with nearly three quarters of them under 20 
years old. Students in the quantitative sample are younger than CUNY community college 
students overall, and also younger than community college students nationally. In 2018, the 
average age of community college students was 28 years old, and the median age was 24 years 
old (AACC, 2018). The sample for this study is particularly young, with students 24 years old 
and younger making up over 90% of the sample. This is likely due to the fact that all students in 
the quantitative sample were first time freshmen in 2013 and 2014, which would exclude a large 
number of older students who had previously attended college and were returning. 
Race 
Black and Hispanic students comprise about 70% of the quantitative sample, with Asian 
and White students making up the remaining approximately 30%. There are very few American 
Indian or Alaskan Native students enrolled in CUNY community colleges. The racial distribution 
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of students in the quantitative sample is comparable to the CUNY community college system 
overall, though the sample has a larger proportion of Asian students. Students of color make up a 
much larger proportion of the CUNY community college population than they do the community 
college population nationwide. In 2018, Hispanic, Black, Asian and Native American students 
made up 54% of all community college students in the U.S. (AACC, 2018). In comparison, these 
groups accounted for 87% of the population in the 2013 cohort and 89% in the 2014 cohort. 
Race and Gender 
Looking at the sample by race and gender illuminates the fact that Hispanic females make 
up the largest proportion (23%) of the quantitative sample, followed Hispanic males (20%), 
Black females (14-15%) and Black males (12-13%). The distribution of students by race and 
gender in the sample is comparable to the CUNY community college system, though there is a 
larger proportion of Hispanic males in the sample. 
Table 2 below provides descriptive statistics on Pell Grant receipt, economic 
disadvantage and student enrollment status. These variables may vary by semester. The statistics 
in this table report student status during the first term of enrollment in the fall of 2013 or 2014. 
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Table 2 
Pell Grant and enrollment status of first-time freshman enrolled in three CUNY community 
colleges (CCs) in 2013 and 2014 cohorts 
2013 Sample Cohort 
(N=11,644) 
2013 CUNY 
CCs 
(N=97,751) 
2014 Sample Cohort 
(N=13,451) 
2014 CUNY 
CCs 
(N=99,958) 
Variables N % % N % % 
Pell 
Grant 
Yes 8,489 73% NA 9,817 73% NA 
No 3,175 27% NA 3,634 27% NA 
Economic Disadvantage 
Yes 8,107 70% NA 10,451 78% NA 
No 3,557 30% NA 3,000 22% NA 
Enrollment Status 
Full-time 10,049 86% 88% 11,176 83% 86% 
Part-time 1,615 14% 12% 2,275 17% 14% 
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Pell Grant Recipient 
Pell grants are awarded to undergraduate students who have not previously earned a 
bachelor’s degree, who pass a financial means test, and who meet the eligibility requirements for 
federal student aid, which include possessing American citizenship and maintaining satisfactory 
academic progress. The federal standard for satisfactory academic progress requires that students 
maintain a minimum GPA (this varies depending on the number of credits accumulated, ranging 
from 1.5 – 2.0), and complete a certain percentage of total attempted credits. Pell receipt status 
may change from term to term as a consequence of changing levels of family contribution to 
tuition or due to failure to maintain an adequate GPA. Pell grant receipt is widely used as a proxy 
measure for low-income status as the program historically provided grants primarily to students 
from low-income families; the median income of Pell Grant recipients in 2011-2012 was 
$17,300 (Delisle, 2017). However, recent research indicates that Pell receipt may not be the most 
reliable proxy for low-income status as not all low-income students receive Pell grants (Delisle, 
2017). 
Seventy-three percent of students in the 2013 and 2014 cohorts received Pell grants. 
While Pell receipt information is not available for CUNY community college students overall for 
2013 and 2014, CUNY institutional data for 2017 indicates that 66% of all community college 
students received Pell grants (CUNY Undergraduate Profile, 2018). Students from low-income 
backgrounds are overrepresented in community colleges (Scott-Clayton & Rodriguez, 2012). 
Low-income students are more likely to have weaker records of academic performance causing 
them to seek enrollment in open access colleges. Also, low-income students may enroll in 
community colleges due to their lower costs relative to most four-year colleges.  
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Economic Disadvantage 
The economic disadvantage flag is a broader indicator of economic disadvantage than 
Pell grant status. The economic disadvantage flag indicates whether a student, in the course of 
her CUNY career, participated in any economic assistance programs including Pell, Tuition 
Assistance Program (TAP), and Aid to Families with Dependent Children (AFDC), among 
others. Students can also be flagged as economically disadvantaged if they meet income criteria, 
which is defined as falling at about 150% of federal poverty line.  
Enrollment Status 
The vast majority of students in the quantitative sample were enrolled full-time in their 
first term of enrollment, which means they were taking at least 12 credits. It is common for 
CUNY students to switch between full-time and part-time status throughout their college careers. 
In general, though, students with part-time enrollment, particularly in the early terms of their 
postsecondary careers, have weaker postsecondary outcomes (Attewell, Heil & Reisel, 2012). 
Research using national student samples finds larger proportions of part-time students enrolled in 
community colleges than four-year colleges (AACC, 2018).  
Table 3 below provides descriptive statistics high school GPA, level of math placement, 
and the percentage of students in the sample who ever took a remedial math course. In this table 
I do not compare students in the sample to all community college students. These variables are 
not available in public reports on CUNY community college students.  
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Table 3 
High school GPA, level of math placement and remedial course taking in math of 
students enrolled in any math course in one of three CUNY community colleges in 2013 
and 2014 cohorts 
2013 Cohort 
(N=11,644) 
2014 Cohort 
(N=13,451) 
Variables N % N % 
High School GPA (4 point scale) 
4.0 174 1% 204 2% 
3.7-3.0 1,888 16% 2,152 16% 
2.7-2.0 4,644 40% 5,056 38% 
< 2.0 4,123 35% 4,729 35% 
Missing 835 7% 1,310 10% 
Level of Math Placement* 
College-level 3,260 28% 3,497 26% 
1 level below 
college 
3,610 31% 2,287 17% 
2 levels below 
college 
4,774 41% 7,667 57% 
Ever took a remedial math course 
Yes 7,760 72% 9,205 75% 
No 3,904 33% 3,090 25% 
*Estimates based on known levels of placement
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High School GPA 
The largest percentage of students in this sample had high school GPAs falling in the 2.0-
2.7 range (40%-38%), followed by students in the 2.0 and lower range (35%). It is not surprising 
that the majority of community college students would have earned, on average, Cs and lower in 
high school as many students end up attending community colleges because they do not meet the 
stricter admissions requirements of senior colleges. However, not all the students in the sample 
had poor records of performance in high school; just under 17-18% of the sample earned Bs or 
higher, on average, in high school.  
Level of Math Placement 
Upon matriculation to community colleges, students who are not exempt are required to 
take placement tests that determine whether they qualify for college-level of pre-college level 
coursework in math, reading and/or writing. In the CUNY system, students are exempt from 
placement testing if they demonstrate college-readiness in math via adequate scores on the SAT 
(500 or higher), the ACT (21 or higher) or the New York State high school exams, called the 
Regents Exams (65-70 or higher depending on subject test). Students who fail to meet 
benchmarks of college readiness on the placement tests must complete remedial courses before 
they can gain access to credit-bearing courses in math. Based on test performance, students are 
categorized as college-level, one level below college-level or two-levels below college level. 
While the cut scores for college-readiness in math are common across CUNY community 
colleges, colleges  have different requirements for the number of remedial courses that students 
must complete before they are deemed college-ready and allowed access to college-level math 
courses. Consequently, placing two levels below college-level does not necessarily mean that 
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student will be required to take two levels of math remediation; students placing two levels 
below college-level may be required to take only one remedial course or up to three, depending 
on the college and the major requirements. Unsurprisingly, research indicates the more levels 
below college-level a student is placed the less likely that he or she will ever complete remedial 
requirements (Bailey et al., 2010). 
In this sample, over two-thirds of students (72-74%) in both cohorts placed below 
college-level. In both cohorts, the largest percentage of students (41%-57%) placed two-levels 
below college-level. There is a large percentage change between 2013 and 2014 of the number of 
students placing one level below college-level (14 percentage point decrease) and the number of 
students placing two levels below college-level (16 percentage point increase). This shift is a 
result of a policy change at the system level that increased the cut score for passing out of the 
lowest level of remediation.  
Ever Took a Remedial Math Course 
Over 70% of students in both cohorts took at least one remedial math course. The number 
of students taking remedial math in this sample is far higher than estimates from studies using 
national datasets, which have put the percentage in community colleges around 58% (Attewell et 
al., 2006; Bailey et al., 2010; Chen, 2016). The high incidence of remedial course taking in math 
may be related to the uniquely diverse make-up of New York City. Over three quarters of the 
CUNY community college students come from New York City (NYC) public high schools, 
which serve a majority of Hispanic, Black and low-income students, populations that are 
overrepresented in remediation.  
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In order to provide a clearer understanding about the characteristics of remedial students 
in the sample, in the following section I divide the quantitative sample to compare characteristics 
of students who took at least one remedial math course to students who never took any remedial 
math course, including those who were placed at college-level and required no remedial math 
and those assigned to remediation who never took any math class. 
Characteristics of Students Who Never Enrolled in Any Math 
Table 4 below provides descriptive statistics on students who never took any math course 
during their period of matriculation. In the CUNY system, a college-level math credit is a degree 
requirement, therefore these students could not have advanced to degree attainment. This table 
provides important information on students who chose not to complete the math requirement and 
as a consequence likely did not earn a degree. In their (2010) paper on enrollment and course 
taking patterns in college remediation, Bailey, Jeong and Cho found that the majority of remedial 
students fail to complete remedial requirement not due to course failure, but as a result of failure 
to enroll in an initial or subsequent remedial course. The students described in table 4 failed to 
enroll in an initial math course, however, in contrast to Bailey and colleagues’ finding, these 
students make up a small proportion of the quantitative sample, 8% of the 2013 cohort and 9% of 
the 2014 cohort.  
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Table 4 
 
Gender, age, race, Pell grant receipt, enrollment status, high school GPA, and level of math placement of 
students who never enrolled in any math (No Math) course between 2013 and 2016 
 
 No Math 2013 
(N=919) 
2013 Cohort  
(N=11,644) 
No Math 2014 
(N=1,156) 
2014 Cohort  
(N=13,451) 
Variables N % % N % % 
Gender       
Female  421 46% 53% 547 47% 52% 
Age        
< 20 years 609 66% 74% 687 59% 71% 
20 – 24  212 23% 18% 331 29% 21% 
25+ years 98 11% 7% 147 13% 8% 
 
Race 
      
White 116 12% 13% 140 12% 11% 
Black 258 28% 26% 345 30% 29% 
Hispanic 397 43% 43% 508 44% 42% 
Asian 142 15% 18% 161 14% 17% 
Native 6 .65% 0.5% 2 .17% 0.63% 
  
No Math 2013 
(N=919) 
 
2013 Sample  
(N=11,644) 
 
No Math 2014 
(N=1,156) 
 
2014 Sample 
(N=13,451) 
Variables N % % N % % 
Pell Grant       
Yes 619 67% 73% 685 59% 73% 
No 300 32% 27% 471 41% 27% 
 
Enrollment 
Status 
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Full-time 570 62% 86% 646 56% 83% 
Part-time 349 38% 14% 510 44% 17% 
  
No Math 2013 
(N=919) 
 
2013 Cohort 
(N=11,644) 
 
No Math 2014 
(N=1,156) 
 
2014 Cohort 
(N=13,451) 
 
High School GPA (4 point scale) 
4.0 11 1% 1% 14 1% 2% 
3.7-3.0 104 11% 16% 113 10% 16% 
2.7-2.0 295 32% 40% 365 32% 38% 
< 2.0 400 44% 35% 489 42% 35% 
Missing 109 12% 7% 175 15% 10% 
 
Level of Math Placement* 
College-level 239 26% 28% 277 24% 26% 
1 level below 
college 
230 25% 31% 116 10% 17% 
2 levels below 
college 
450 49% 41% 763 66% 57% 
 
* Estimates based in known levels of placement 
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Demographic Characteristics of Students Who Never Enrolled in Math 
The students who never enrolled in any math course differ from the full sample on 
several variables. First, while female students are overrepresented in the sample overall, the 
gender gap is reversed among students who never took any math. Male students made up 54% of 
this group in 2013 and 53% in 2013. The students who never enrolled in math are older than 
students in the full sample. Racially, students who never took any math look the same as the 
students in the 2013 and 2014 cohorts overall. They are less likely to have received Pell grants 
and less likely to have been enrolled full-time in their first semester of enrollment. Students who 
never took math have significantly lower high school GPAs, in particular students who never 
took math are over 10 percentage points more likely to have GPAs below 2.0., and are more 
likely to place two levels below college-level. 
Comparing Characteristics of Remedial and Non-Remedial Students 
Table 5 below describes gender, age and race for remedial and non-remedial students in 
each cohort. 
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Table 5 
Gender, age and race for remedial and non-remedial students enrolled in any math course three CUNY community colleges in 2013 
and 2014 cohorts 
 
 2013 Cohort 2014 Cohort 
 Remedial 
 (N=7,760) 
Non-Remedial 
(N=3,904) 
Remedial  
(N=9,203) 
Non-Remedial  
(N=4,248) 
Variables         
Gender N % N % N % N % 
Female  4,299 55% 1,918 49% 4,917 53% 2,084 49% 
Age         
< 20 years 5,864 76% 2,825 72% 6,627 72% 2,941 70% 
20 – 24  1,367 18% 782 20% 1,849 20% 942 22% 
25+ years 529 7% 297 8% 727 8% 365 9% 
Race         
White 914 12% 573 15% 983 11% 546 13% 
Black 2,200 28% 820 21% 2,916 33% 953 22% 
Hispanic 3,607 46% 1,399 36% 4,104 45% 1,594 38% 
Asian 994 13% 1,099 28% 1,131 12% 1,140 27% 
Native 45 1% 13 .33% 69 .75% 16 .38% 
  
2013 Cohort 
 
2014 Cohort 
 Remedial  
(N=7,760) 
Non-Remedial 
(N=3,904) 
Remedial  
(N=9,203) 
Non-Remedial 
(N=4,248) 
 
Gender/Race 
 
N 
 
% 
 
N 
 
% 
 
N 
 
% 
 
N 
 
% 
White female 484 6% 264 7% 522 6% 243 6% 
White male 430 6% 309 8% 461 5% 303 7% 
Black female 1,236 16% 406 11% 1,590 17% 487 11% 
Black male 964 12% 414 11% 1,326 14% 465 11% 
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Hispanic 
female 
2,041 26% 685 18% 2,251 24% 814 19% 
Hispanic male 1,566 20% 714 18% 1,853 20% 780 18% 
Asian female 516 7% 555 14% 513 6% 533 13% 
Asian male 478 6% 544 14% 618 7% 607 14% 
Native female 22 .28% 8 .20% 41 .45% 7 .16% 
Native male 23 .30% 5 .13% 28 .30% 9 .21% 
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Gender, Age and Race 
There are 10% more female than male students in the remedial population in 2013, and 
6% more female students in 2014. It is important to keep in mind that female students made up 
53% of the 2013 sample and 52% of the 2014 sample, thus female and male students are 
represented in remediation approximately according to their proportions in the overall sample. 
However, female students are underrepresented in the non-remedial group while male students 
are overrepresented. Research on national samples of students has found that female students are 
more likely to be placed into remediation and at lower levels than their male counterparts (Bailey 
et al., 2010; Chen, 2016; Hodara, 2019).  
There is little difference in the age categories between the remedial and non-remedial 
groups. Both remedial and non-remedial students in these cohorts are mostly less than twenty 
years old. In terms of race, in the CUNY system, as in national samples of remedial students, 
Black and Hispanic students are overrepresented in the remedial math population. Black (28%-
32%) and Hispanic (46%-45%) students make up three quarters of the remedial math population. 
In this sample in 2013 and 2014, 80% of Black students, 78% -79% of Hispanic students, 67%-
71% of White students and 51%-45% of Asian students were in math remediation. These 
percentages are all slightly higher, except Asian students in CUNY who fall nearly 20% points 
below national rates of remedial course taking in math for Asians, than the percentages Chen 
(2016) found using a national sample of students. Comparing the remedial and non-remedial 
students by gender and race, we see that in each racial group there is a larger percentage of 
female students in remedial math, with the largest gender gaps favoring Black and Hispanic 
females.  
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Table 6 below provides descriptive statistics on the Pell Grant recipients, economic 
disadvantage, enrollment status and high school GPA for remedial and non-remedial students in 
each cohort.  
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Table 6 
Pell Grants, economic disadvantage, enrollment status and high school GPA for remedial and non-remedial students enrolled in any 
math course in three CUNY community colleges in 2013 and 2014 cohorts 
 
 2013 Cohort 2014 Cohort 
 Remedial 
 (N=7,760) 
Non-Remedial 
(N=3,904) 
Remedial  
(N=9,203) 
Non-Remedial 
(N=4,248) 
Variables N % N % N % N % 
Pell Grant Recipient 
Yes 5,860 76% 2,629 67% 6,994 76% 2,823 66% 
No 1,900 24% 1,275 33% 2,209 24% 1,425 34% 
 
Economic Disadvantage 
Yes 5,624 72% 2,483 64% 7,419 81% 3,032 71% 
No 2,136 28% 1,421 36% 1,784 19% 1,216 29% 
 
Enrollment Status 
Full-time 6,819 88% 3,230 83% 7,804 85% 3,372 79% 
Part-time 941 12% 674 17% 1,399 15% 876 20% 
  
2013 Cohort 
 
2014 Cohort 
 Remedial 
(N=7,760) 
Non-Remedial 
(N=3,904) 
Remedial 
(N=9,203) 
Non-Remedial 
(N=4,248) 
 
High School GPA (4 point scale) 
4.0 67 .87% 107 3% 77 1% 127 3% 
3.7-3.0 1,017 13% 871 22% 1,164 13% 988 23% 
2.7-2.0 3,123 40% 1,521 39% 3,475 38% 1,581 37% 
< 2.0 3,031 39% 1,092 28% 3,530 38% 1,199 28% 
Missing 522 7% 313 8% 957 10% 353 8% 
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Pell Grants, Economic Disadvantage, Enrollment Status and High School GPA 
Consistent with evidence showing that students from low-income backgrounds tend to 
demonstrate weaker academic performance, remedial math students are more likely than their non-
remedial counterparts to receive Pell Grants and be flagged as economically disadvantaged (Chen, 
2016; Attewell et al., 2006). Though, a large proportion of non-remedial students in CUNY are 
also economically disadvantaged. Also, consistent with prior research (Bailey et al., 2010), 
remedial students in this sample are slightly more likely to have part-time enrollment, though the 
differences in enrollment status between the two groups is quite small. Perhaps unsurprisingly, the 
biggest difference we see between these two groups of students is academic performance in high 
school. In terms of high school GPA, the proportion of students who earned Bs and higher is twice 
as large in the non-remedial than the remedial group, and there are about 15 percentage points 
more students from the lowest end of the GPA spectrum in the remedial group. However, it is 
interesting to note that the grade distribution in this sample also reveals some of the arbitrariness 
of remedial placement that Attewell and colleagues (2006) found in a national student sample. 
While students who earned Bs and higher are more likely to be in the non-remedial group, in both 
cohorts 14% of these high performing high school students took remedial math courses, while 23% 
of students who earned less than Ds on average in high school took no remedial math. Students in 
the middle GPA category, those who earned Cs on average, are represented in roughly equal 
proportions in the remedial and non-remedial groups. 
There is variation in the characteristics of students in the quantitative sample based on the 
college that they attended. Each college in this sample is located in a different borough in NYC, 
and consequently attracts different student populations. In the following section, I highlight some 
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differences in average characteristics of students in the sample across colleges. Throughout this 
dissertation, I refer to colleges in the sample using pseudonyms. 
Comparing Student Characteristics Across Three CUNY Community Colleges 
Table 7 below provides descriptive statistics comparing student gender, age and race across 
the three colleges included in the quantitative sample. 
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Table 7 
Gender, age and race by college for students enrolled in any math course in one of three CUNY community colleges in 2013 and 2014 
cohorts 
 
 Uptown Community College Borough Community College Riverview Community College 
 2013 2014 2013 2014 2013 2014 
Enrollment N=4,889 N=6,255 N=3,161 N=3,191 N=2,695 N=2,847 
Variables N % N % N % N % N % N % 
 
Gender 
Female  2,747 56% 3,304 52% 1,580 50% 1,614 51% 1,469 55% 1,534 54% 
Age              
< 20 years 3,629 74% 4,512 72% 2,592 82% 2,494 78% 1,847 69% 1,883 66% 
20 – 24  943 19% 1,271 20% 430 14% 519 16% 563 21% 669 24% 
> 25 years 317 7% 472 8% 139 4% 178 6% 270 10% 295 10% 
 
Race 
White 492 10% 603 10% 572 18% 493 15% 305 11% 291 10% 
Black 1,370 28% 1,941 31% 745 24% 836 26% 638 24% 745 26% 
Hispanic 2,281 47% 2,831 45% 1,023 33% 1,027 32% 1,302 49% 1,331 47% 
Asian 729 15% 847 13% 790 25% 794 25% 431 16% 468 16% 
Native 17 .35% 32 .51% 31 .97% 41 1% 4 .15% 10 .35% 
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Gender, Age and Race 
The gender gap varies by college. Uptown and Riverview community colleges have 10-11 
percentage point gaps favoring female students while Borough community college has no gender 
gap. This is consistent with research showing that gender gaps favoring female students are larger 
among students of color and economically disadvantaged students (DiPrete & Buchmann, 2013). 
Comparing the colleges by student age, we see that Borough has the largest proportion of students 
under twenty years old. Uptown and Riverview have larger proportions of students in the 20-24 
and over 25 years categories. In terms of race, Borough community college looks different from 
the other two colleges with larger percentages of white and Asian students, and lower proportions 
of black and Hispanic students. Black and Hispanic students are overrepresented at Uptown and 
Riverview, making up about 75% of the population. Asian and White students are overrepresented 
at Borough in comparison to CUNY community colleges overall. 
Table 8 below provides descriptive statistics comparing Pell Grant receipt, economic 
disadvantage, enrollment status and high school GPA across the three community colleges. 
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Table 8 
Pell Grants, economic disadvantage, enrollment status and high school GPA by college for students enrolled in any math course in one of 
three CUNY community colleges in 2013 and 2014 cohorts 
 
 Uptown Community College Borough Community College Riverview Community College 
 2013 2014 2013 2014 2013 2014 
Enrollment N=4,889 N=6,255 N=3,161 N=3,191 N=2,695 N=2,847 
Variables N % N % N % N % N % N % 
 
Pell Grant Recipient 
Yes 3,791 78% 4,915 79% 2,155 67% 2,137 67% 1,923 72% 2,006 72% 
No 1,068 22% 1,340 21% 1,050 33% 1,054 33% 757 28% 798 28% 
 
Economic Disadvantage 
Yes 3,978 81% 5,106 82% 1,508 48% 2,361 74% 2,033 75% 2,259 79% 
No 911 19% 1,149 18% 1,653 52% 830 26% 662 25% 588 21% 
 
Enrollment Status 
Full-time 4,180 86% 5,090 81% 2,937 92% 2,931 92% 2,361 88% 2,477 88% 
Part-time 679 14% 1,165 19% 268 8% 259 8% 319 12% 327 12% 
 
High School GPA 
4.0 76 2% 96 2% 38 1% 42 1% 49 2% 50 2% 
3.7-3.0 790 16% 977 16% 535 17% 561 18% 459 17% 488 17% 
2.7-2.0 
 
2,020 42% 2,385 38% 1,360 42% 1,272 40% 969 36% 1,017 36% 
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< 2.0 1,791 37% 2,108 34% 968 30% 1,042 33% 964 36% 1,073 38% 
Missing 182 4% 689 11% 304 10% 274 9% 239 9% 176 6% 
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Pell Grants, Economic Disadvantage, Enrollment Status and High School GPA 
For Pell Grants, economic disadvantage and enrollment status we see a pattern across the 
three colleges that is similar to that for gender, race and age: the populations at Riverview and 
Uptown look similar, and Borough’s population looks different. Borough has lower rates of Pell 
Grant receipt, smaller proportions of students flagged as economically disadvantaged, and higher 
levels of full-time enrollment. These indicators suggest that Borough has a more privileged and 
consequently higher performing student body, however when we consider the distribution of high 
school GPA across colleges the differences are not large. All three colleges have 18-19% of their 
students in the top grade categories; Borough has a smaller proportion of students in the lowest 
grade category. 
Finally, I compare remedial placement levels and remedial course taking in math across 
the three colleges. All community colleges in the CUNY system use the same cut-scores to assess 
college-readiness, thus a student who tests into college-level at Uptown would also be considered 
college-level at Borough or Riverview or any other CUNY community college. Table 9 below 
presents descriptive statistics on placement test outcomes and rates of remedial course taking in 
math. 
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Table 9 
Remedial placement and remedial course taking in math by college for students enrolled in any math course in one of three CUNY 
community colleges in 2013 and 2014 cohorts 
 
 Uptown Community College Borough Community College Riverview Community College 
 2013 2014 2013 2014 2013 2014 
Enrollment N=4,889 N=6,255 N=3,161 N=3,191 N=2,695 N=2,847 
Variables N % N % N % N % N % N % 
 
Level of Placement in Math* 
College-
level 
1,140 25% 1,501 24% 1,058 33% 989 31% 724 27% 740 26% 
1 level 
below 
college 
1,276 28% 1,126 18% 1,058 33% 606 19% 858 32% 512 18% 
2 levels 
below 
college 
2,143 47% 3,690 59% 1,122 35% 1596 50% 1,099 41% 1,594 56% 
 
Ever took a remedial math course 
Yes 3,647 75% 5,112 82% 2,164 68% 2,084 65% 1,855 69% 2,007 71% 
No 1,212 25% 1,143 18% 1,041 32% 1,107 35% 825 31% 840 29% 
 
* Estimates based in known levels of placement 
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Level of Math Placement and Remedial Course Taking in Math 
Uptown has the largest proportions of students testing below college-level (75%-77%), 
followed by Riverview (73%-74%) and then Borough (68%-69%). As in the aggregate 
percentages, we see a big jump from 2013 to 2014 in the number of students placing two levels 
below college-level as a result of system-wide changes to testing policy. Consistent with the 
overall trends in this section, Uptown has the largest remedial math population of the three colleges 
both proportionally and absolutely. The number of students who ever took a remedial math course 
at Uptown in 2014 was more than double the numbers of students who ever took a remedial math 
course at the other two colleges. It is estimated that about 68% of community college students 
nationally are placed into math remediation (Bailey, Jeong & Cho, 2010; Chen, 2016). Borough 
Community College, which is something of an outlier in this group of three colleges, is closest to 
the national average in terms of rates of remedial course taking in math. 
In the final section of this chapter, I present descriptive statistics on the qualitative sample 
for this study in order to provide a snapshot of some characteristics of these students, and to explore 
how this group of 60 students compares on selected variables to remedial students in the 
quantitative sample and the quantitative sample overall. This qualitative sample is made up only 
of remedial math students who were recruited from Uptown and Riverview Community Colleges 
in 2018. 
Characteristics of Student in the Qualitative Sample 
I recruited student participants for the study at two CUNY community colleges during the 
spring term of 2018. I did not collect all the same demographic information from the students 
who participated in interviews as are available in the CUNY enrollment data. In table 10 below, I 
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provide descriptive statistics on gender, age, race and enrollment status for the students in the 
qualitative sample and compare these to averages for students in the quantitative sample in the 
2014 cohort. 
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Table 10 
Gender, age, race and enrollment status for students in the qualitative sample in 
comparison to remedial students in the 2014 cohort and the full sample for the 2014 
cohort 
 Qualitative Sample 2018 
(N=60) 
Remedial 
Students 
2014 
(N=9,181) 
2014 Cohort 
(N=99,958) 
 
Variables 
 
N 
 
% 
 
% 
 
% 
 
Gender 
    
Female  38 63% 53% 53% 
 
Age  
    
< 20 years 12 20% 72% 72% 
20 – 24  27 44% 20% 20% 
> 25 years 21 34% 8% 8% 
 
Race 
    
White 7 11% 11% 11% 
Black 23 38% 32% 29% 
Hispanic 23 38% 45% 42% 
Asian 6 10% 12% 17% 
Native 1 2% .75% .68% 
 
Enrollment Status 
    
Full Time 37 62% 85% 86% 
Part time 23 37% 15% 14% 
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Gender, Age, Race and Enrollment Status 
This table highlights the fact that the remedial students in the quantitative sample do not 
differ much in terms of gender, age, race or enrollment status from the whole quantitative sample 
due to the fact that remedial students make up such a large proportion of the overall sample. The 
students in qualitative sample, on the other hand, differ from the other two groups on all the 
variables included in this table. The qualitative sample is more female, and has a more even 
distribution across the age categories than the larger samples. The qualitative sample contains a 
much larger proportion of older students than the quantitative samples. In terms of race, the 
qualitative sample resembles the remedial cohort in 2014, though the qualitative sample contains 
a larger proportion of Black students, and a smaller proportion of Hispanic and Asian students. 
The qualitative sample also contained a much larger proportion of part-time enrolled students than 
the quantitative samples. The overrepresentation of older students in the qualitative sample may 
mean that this group of students will struggle more to complete remedial math requirements 
(Bailey et al. 2010), though at least one study suggests the effects of remedial course taking are 
less negative for older as compared to younger students (Calcagno, Crosta, Bailey & Jenkins, 
2006). Part-time enrolled students, who are also overrepresented in the qualitative sample, 
generally have worse academic outcomes than full-time enrolled students on a range of 
postsecondary outcomes (Attewell, Heil & Resiel, 2012). 
Summary 
This chapter provided descriptive statistics on students included in the quantitative 
(N=25,095) and qualitative samples (N=60) for this study, and compared characteristics of these 
students to the populations of CUNY community colleges. Due to the uniqueness of the 
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population of New York City in comparison to the population of the U.S. overall, students in the 
CUNY system also differ from national samples of college students. CUNY enrolls larger 
proportions of low-income and students of color than national averages; CUNY community 
colleges also have higher than average rates of remediation in math.  
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CHAPTER 3 
Develop, Discourage or Divert? A Qualitative Exploration of Student Experiences in 
Remedial Math Courses in Community Colleges 
 
Thanks to over a decade of research exploring the effects of taking remedial courses in 
college, we know a lot about the average outcomes of students placed into remedial math. 
However, we still know relatively little about the processes or experiences that produce those 
outcomes. While there has been much scholarly and policy attention paid to students that fail or 
do not complete remedial courses, in fact, remediation produces a range of outcomes. About a 
third of students placed into remedial math courses are successful and make it to college-level 
math (Attewell, Lavin, Domina & Levy, 2006); another third fail, but persist by repeating 
remedial courses (Fay, 2017). Our understanding of factors, beyond student characteristics, that 
contribute to variation in outcomes is limited.  
Research on the effects of remediation usually controls for student characteristics that are 
theorized to affect postsecondary outcomes such as measures of academic preparation, parents’ 
level of education, intensity of college enrollment, income and race. However, this focus on 
average effects, even when they are disaggregated by student characteristics, likely masks a great 
deal of variation within populations. This approach cannot provide insight into why students with 
similar demographic and academic profiles may experience different outcomes in remediation.  
It is not only student demographic characteristics that determine the likely effects of 
remedial course taking. Students’ motivations to pursue a postsecondary degree, their longer 
term education and career aspirations, past educational experiences, as well as their financial and 
family situations likely affect their attitude toward remedial placement and their likelihood for 
success. Because the majority of research on remediation is quantitative, the field had limited 
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insight into how factors in students’ lives impact their perception of their remedial placement and 
experience in remedial courses. 
Just as the students in remediation are diverse, math remediation itself is not a monolithic 
intervention. In this era of remedial reforms, there are more types of remedial courses than in the 
past and greater recognition that differences in the structure and/or curricula of remedial courses 
may affect academic outcomes (Zachry-Rutschow et al., 2019). Thus, variation in student 
outcomes may arise as a result of enrollment in different types of remedial courses. Instructor 
approach and quality of experience in the classroom also likely have important effects on 
students’ likelihood for success, yet few studies have explored these factors.  
In this chapter, I take a qualitative approach to exploring student experiences in remedial 
math classes. I draw on Scott-Clayton and Rodriguez’s (2012) “develop, discourage, divert” 
framework and identify factors, beyond academic and demographic characteristics, that affect 
student experiences in these courses and may contribute to outcomes.  
In the following sections, I present the relevant research on factors that may affect 
student outcomes in remediation and discuss the theoretical framework for this chapter. I then 
present a qualitative portrait of a group of remedial math students who had developmental, 
discouraging or diversionary experiences and describe factors that played a role in the quality of 
their experiences in remedial math. 
Literature Review 
Factors that May Contribute to Outcomes in Remedial Math 
As noted in chapter one, despite a voluminous body of research on college remediation 
the effects of taking remedial courses in college remain unclear. Different studies use different 
outcome variables to measure success, but typically include performance in first introductory 
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course in the relevant subject, credits earned, persistence in college, transfer and graduation. 
Some studies have found positive impacts, some have found negative impacts and others have 
found no impact. Importantly, the causal effect of remediation is contested. While there remains 
a pervasive belief in the field that remediation is a significant barrier to academic progress in 
college (Jones et al., 2012), some researchers argue that the negative effects of remediation have 
been misattributed to remedial courses when, in fact, they result from preexisting differences in 
students’ skills (Attewell et al., 2006). Indeed, in a recent study of policy changes affecting 
remedial course taking in Tennessee community colleges, Kane and colleagues (2018) argued 
that while critics claim that remediation is a “major cause” of poor completion rates in college, 
their study suggests this is not the case (pg. 4). The authors argue: 
In order to move the needle on credit accumulation and degree completion, higher 
education institutions will need to identify and clear other academic bottlenecks 
that are preventing students from degree completion, such as better advising, 
adjusting when majors are chosen, helping students meet administrative 
deadlines, and helping students improve their study skills (Kane et al., 2018, p. 4). 
 
Kane and colleagues argue that other academic factors, not remedial courses, cause poor 
completion rates for remedial students. Yet, these other factors have received virtually no 
attention in the literature on college remediation.  
Academic Preparation and Demographic Characteristics 
Much of the research of college remediation explores how student characteristics, 
including academic preparation and demographics predict outcomes in remedial courses and 
subsequent academic achievement. Researchers have found that, on average, students with 
weaker prior academic preparation, and with lower initial levels of remedial placement tend to 
have negative outcomes in remediation, including higher drop out rates and low rates of credit 
accumulation (Bahr, 2011). However, several studies have found that students with higher levels 
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of ability, who are “under placed” into remediation --required to take remedial courses when 
they likely could have been successful in a higher level or college-level course-- experience the 
strongest negative or discouraging effects (Chen, 2016; Scott-Clayton & Rodrigues, 2012; 
Boatman & Long, 2010).  
There is also extensive evidence of inequities in remedial course taking. Students from 
low-income backgrounds, first generation in college, older students, students of color and 
females are overrepresented in remedial courses. With the exception of female students, these 
groups also have the worst odds of successfully completing remediation and moving on to 
college-level courses (Bailey et al., 2010). Older students may exhibit lower rates of persistence 
and weaker performance in remediation as a result of work and family obligations (Jaggars, 
Hodara, Cho & Xu, 2015; Wickersham & Wang, 2016). Attewell and colleagues (2006) found 
that after controlling for academic preparation and other demographic characteristics, Black 
students were 11% more likely than Hispanic or White students to be placed into remedial 
courses.  
Instruction in Remedial Math Courses 
The content and instruction in remedial math courses may contribute to negative student 
outcomes. In remedial mathematics, students are often taught using “drill and kill” approaches 
that focus on memorizing and practicing routine algorithms without efforts to connect these 
procedures to underlying mathematical concepts (Jaggars & Bickerstaff, 2018; Stigler, Givvin & 
Thompson, 2009). As a result, students often view mathematics as a collection of disconnected 
formulas and lack the ability to see interconnections or reason mathematically (Hinds, 2009; 
Stigler et al., 2009). Stigler and colleagues (2009) argue that under these learning conditions, 
students who are successful in remedial math classes are not necessarily those who have learned 
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the math, but rather are often those who are better at memorizing formulas and how to execute 
procedures step by step. This kind of knowledge is “fragile” without a connection to conceptual 
understanding of fundamental mathematical ideas (Stigler et al., 2009, pg. 22). Thus, students 
may be able to successfully complete homework and class assignments with support from 
instructors or software, but then go on to fail quizzes and tests where they must interpret 
problems or decide what procedure is appropriate to use independently. Further compounding 
challenges to instruction in remedial math courses is the fact that instructors are often under 
pressure to teach a large number of topics in limited time (Fay, 2017; Hinds, 2009). 
Consequently, remedial math courses are often fast paced, and the pressure to cover all the topics 
in the course syllabus may limit instructors’ willingness to respond to questions or review 
content (Fay, 2017; Hinds, 2009).  
Remedial instruction often focuses on discrete sub-skills that lack clear relevance to 
college-level tasks and assignments (Grubb, 2013). If students perceive that the tasks they are 
asked to complete in remedial classes are only weakly connected to the demands of college-level 
coursework, or generally offer limited applications or utility, they may lose motivation to be 
successful in the courses (Grubb, 2013; Jaggars et al., 2015).  
Redesigned Courses 
Guided by the recognition that the “traditional4” system of remediation was mostly 
failing to efficiently prepare students for college-level course work in math, a remedial reform 
 
4 The “traditional” remedial system makes use of short, standardized placement tests to deem 
students either “college-ready” or “not college-ready” in math; based on these scores, students 
are placed into a sequence of one to four, usually algebra-based, semester-long remedial courses 
which student must successfully complete before accessing college-level math. Students with 
lower scores will be required to complete more levels of remediation, while students with scores 
close to college-ready benchmarks may only be required to complete one course.  
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movement has gained momentum in the U.S. for the past decade. Course redesigns alter course 
structure, curricula and pedagogy to address what are thought to be the major barriers to student 
success in remediation (Jaggars et al., 2015; Jaggars & Bickerstaff, 2018; Fay, 2017). Two of the 
most widely implemented reforms to remedial math are compressed and co-requisite courses and 
math pathways (Jaggars & Bickerstaff, 2018; Zachry-Rustchow et al., 2019). The goal of 
compressed and co-requisite courses is to reduce the amount of time that is necessary to 
complete remedial sequences by combining levels of remediation, or in the case of co-requisite 
courses, placing students directly into college-level math while simultaneously providing 
remedial support. Math pathways alter the curriculum, and sometimes also approaches to 
teaching and learning, of remedial courses in order to prepare students for math pathways other 
than algebra/calculus, such as quantitative reasoning or statistics. Traditionally, remedial math is 
algebra-based and prepares students for pre-calculus and eventually calculus, despite the fact that 
only a minority of college student pursue majors that require knowledge of calculus (Douglas & 
Attewell, 2017). Sometimes co-requisite and math pathways reforms are combined as, for 
example, when students assessed as needing remediation are placed into co-requisite statistics, a 
college-level, credit bearing statistics course paired with remedial support. Research on 
compressed, co-requisite, math pathways and combinations of such reforms have found 
improved student outcomes including higher pass rates in the remedial courses and in 
introductory college-level courses (Logue, Watanabe-Rose & Douglas, 2016; 2019; Jaggars et 
al., 2015; Zachry-Rutschow, 2018; Yamada & Byrk, 2016; 2017; Ran & Lin, 2019). A recent 
study of co-requisite reforms in Tennessee, which sought to disentangle the effects of co-
requisite reforms and math pathways reforms, found that directing students to math courses 
aligned to their program of study, such as statistics, math for liberal arts, or quantitative 
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reasoning resulted in stronger outcomes than students in co-requisite algebra-based courses (Ran 
& Lin, 2019).  
At the time that I conducted student interviews for this study, both community colleges 
that served as research sites offered a range of redesigned remedial math courses including 
compressed, co-requisite and math pathways type reforms. However, enrollment in traditional 
remedial courses remained high, accounting for the majority of remedial math enrollments at 
both colleges (Fay, 2017). 
Clarity of Postsecondary Goals and Aspirational Momentum 
Though rarely discussed in relationship to outcomes in remediation, research suggests 
that students’ motivation for attending community college is strongly predictive of outcomes. 
Students with higher levels of motivation and clear postsecondary goals are more likely to persist 
in and graduate from college (Guiffrida, Lynch, Wall, Abel, 2013; Martin, Galentino, & 
Townsend, 2014). Students with higher levels of motivation cope better with setbacks (Grant & 
Dweck, 2003). Wang and colleagues (2017) argued that “aspirational momentum,” a clear 
definition of and ongoing commitment to educational goals, is a key element to success for 
community college students (pg. 314). Indeed, one of the assumptions underlying the “guided 
pathways” reform movement underway in many community college is that defining students’ 
postsecondary intent and goals, and entering a major aligned to those goals early is critical for 
improving outcomes for community college students (Bailey, Jaggars & Jenkins, 2015).  
Financial Costs 
The cost of remedial courses is thought to be another key mechanism connecting 
remedial course taking to poor postsecondary outcomes. Remedial courses generally cost the 
same as credit-bearing courses but do not confer credits, thus they increase both the time and 
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cost of a college degree, which may cause students to reevaluate their choice to invest in a 
college education (Jaggars & Bickerstaff, 2018; Goldrick-Rab, 2016). What is generally 
overlooked in the discussion of the discouraging costs of remediation, is that many students 
cover the costs of remedial courses with Pell grants, so do not pay for these courses from their 
own money. However, aid usually only covers a limited number of hours in remediation5, so 
students with many repetitions may run through their aid and be forced to pay for these courses 
out of pocket. 
Financial strain may undermine academic performance making it more likely that 
students are initially placed into remediation, and more likely for students to fail remedial 
courses and repeat them. Many students who pay their way through college take time off before 
starting college in order to work and earn money; these gaps can contribute to weaker 
performance on placement tests and make it more likely that students will end up in remediation 
(Fay, Bickerstaff & Hodara, 2013; Goldrick-Rab, 2016). Remedial courses, and particularly 
reformed courses are often extremely time intensive, with high requirements for both time in 
class and homework per week (Fay, 2017). Students who need to work a lot of hours may 
struggle to attend long classes and complete homework assignments outside of class time; they 
may not have time to take advantage of academic supports such as professor office hours and 
tutoring services, and they will likely have fewer hours to devote to studying (Goldrick-Rab, 
2016). Additionally, they may not be able to afford to pay, and therefore cannot benefit from for 
course extras like field trips or other supplementary course costs (Goldrick-Rab, 2016). 
Develop, Discourage or Divert? 
 
5 In the CUNY system, federal grants and loans may cover up to 30 hours in remediation. 
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Scott-Clayton and Rodriguez (2012) described three models to theorize the possible 
effects of remediation: develop, discourage or divert. The “develop” model sees remediation as 
developmental, helping students to build the knowledge and skills that they need to be successful 
in subsequent college-level courses. From this perspective, remediation causes a short-term delay 
for college students from which they will derive benefits over time. Students who experience 
development in remedial math would be expected to show improved academic performance in 
introductory college-level or “gatekeeper” math courses, which may contribute to higher levels 
of persistence, graduation rates and transfer. The “discourage” model holds that remediation will 
stigmatize students and send them a negative signal about their probability for success in college. 
Students experiencing discouragement in remedial math would demonstrate lower levels of 
persistence, and be more likely to take a break from or drop out of college. Finally, the “divert” 
model sees the primary role of remediation as diversionary, causing students to earn remedial 
credits at the cost of college-level credits, but otherwise causing no positive or negative effects 
on student performance. Students experiencing diversion in remedial math would earn a large 
amount of remedial credits relative to college-level credits, experience lengthy delays in 
remediation or never make it to college-level math. Importantly, Scott-Clayton and Rodriguez 
(2012) note that developmental, diversionary or discouraging effects are not mutually exclusive; 
students may experience more than one effect.  
In their study, Scott-Clayton and Rodriguez (2012) categorized student outcomes as 
developmental, discouraging or diversionary based on measures of performance including grades 
in gatekeeper courses, continued enrollment, credits earned, and graduation and transfer. 
Because my study is qualitative, I take a different approach to classifying student experiences as 
developmental, diversionary or discouraging. I was not able to observe course, or later 
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postsecondary outcomes, for most of the students in the qualitative sample. Thus, I use the three 
models described by Scott-Clayton and Rodriguez (2012) to frame how students described their 
experiences in courses related to learning, confidence about their abilities in math, and their 
motivation and desire to persist in college. In this study, students that have developmental 
experiences describe acquiring skills and knowledge in remedial math courses, improvements to 
their confidence in their ability to be successful in mathematics, and sometimes discuss positive 
changes to their attitude toward math as a subject. Students who experience discouragement 
describe struggles learning in the courses; often experience a loss of confidence in their abilities, 
and loss of motivation to be successful or fully engaged in the course. Discouragement often 
contributes to a weakening of their postsecondary ambition in general, which leads them, in 
some cases, to reconsider college altogether. Finally, students who show diversionary effects 
experience significant delays in remediation, but remain enrolled and do not describe a loss of 
postsecondary ambition or motivation strong enough to make them give up on college. 
Results 
In the following sections, I present the accounts of how 11 students experienced remedial 
math courses at two community colleges during a single semester. To provide a fuller picture of 
factors that contribute to how students experience remedial math courses and their likelihood for 
success, I include details about students’ education and career goals, academic majors, and past 
experiences with math. I then explore students’ perception of their remedial placement, their 
current math class and instructor. To get a sense of course outcomes, and to learn what factors 
students believe are related to successful performance in remediation, I present students’ 
perception of their performance in the course and likelihood that they will successfully complete 
it. I have categorized students according to the three models, however many of the students 
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experience a combination of effects. I have categorized them based on my perception of their 
predominant experience in remediation. 
Develop 
Tyrone 
When I spoke to Tyrone, a 19 year old, Black student, he was in the second semester of 
his first year at Uptown Community College. He was majoring in Criminal Justice, a major he 
had chosen to accommodate for the fact that he felt he was not good at math: “…when I was 
small, I always wanted to do forensics but then, with the math and science, I wasn't really good 
at math. I was good at science, but I had a problem with math.” Criminal Justice, he reasoned 
would allow him to be in the middle of the action in criminal investigations, which he wanted, 
and it required less math.  
He had come to Uptown immediately after high school. But, of his time in high school he 
noted that he had not been a committed student: “High school experience, I would say, I didn't 
really go to class in high school. So, I wasn't there most of the time. But, I worked hard the last 
two years...” He ultimately earned his diploma, and with the help of a high school counselor 
applied to several community colleges in the CUNY system.  
When he matriculated at Uptown, he took the math placement test and was told that he 
needed one remedial math course. He did not find his placement into remediation discouraging; 
he expected it since he had already forgotten most of the math he learned in high school. He 
heard that it was possible to retake the placement test if you were not happy with your score, but 
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he decided to just accept his placement: “No, I just said, let me take this class, let me make sure I 
do my thing in the class and then get out of it6.”  
Tyrone was advised to take a redesigned remedial math course, which differed from 
“traditional” remedial math in that the content was based on quantitative reasoning rather than 
algebra, the curriculum was designed to present math in relevant, real world contexts, and the 
course instruction was more student centered. This course was part of Uptown Community 
College’s efforts to redesign developmental math courses in order to improve student outcomes, 
and move more students into credit bearing math courses quickly. The course that Tyrone took 
was designed for students who were going into social sciences or humanities, as opposed to 
Science, Technology, Engineering and Math (STEM) majors, and therefore did not need to take 
algebra-intensive math. For Tyrone, the content of the course –in particular the redesigned 
elements- and the way that the course was taught had positive impacts on his learning and 
feelings about math.  
Tyrone observed that in high school he never saw the relevance of the math he learned: 
“Math in high school, I mean I felt like it was unnecessary...the way they taught it, just seemed 
like we would never need to use it.” In contrast, the remedial course presented math in a way that 
made him feel that it was important to understand: “But, when I did it in remedial math, his 
methods of teaching us like, how he talked about… It made me feel like I have to know this, this 
 
6 Community college placement tests have been another target of reforms to remediation, as 
research suggests that they do a poor job of assessing “college-readiness” and often place the 
wrong students in remedial courses (Scott-Clayton, 2012). As a result, many colleges and 
systems are moving toward a “multiple measures” system of placement (see, Ngo & Kwan, 
2015) and have moved to create more lenient retesting policies for students who test into 
remediation to give them every opportunity to improve their scores. However, as we see with 
Tyrone and other students featured in the chapter, students often do not take advantage of 
retesting opportunities (Fay, Bickerstaff & Hodara, 2013). 
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is something I have to know...” Also, in high school math classes, he had always had trouble 
keeping up, and felt that he could not ask questions: 
With math in the class, I have negative experience with seeing a whole lot of 
numbers on the board. It messes me up because... I can't keep it at one place, I 
can't keep the steps in one place so… and then I don't know which step comes 
first, which step comes next, which step comes last. So, then I just stop doing it 
altogether, or I just act like I know it because, you can't really ask questions. In 
high school you can't really ask questions, it goes by so fast. 
 
In the remedial course, he felt free to raise his hand and ask questions anytime: “With [remedial 
course], I felt like I could ask questions all the time. When I didn't understand it, I asked the 
question, I asked my question, [the instructor] told me, I got it… and that's how I was able to get 
90's on the tests all the time.” The course instructor made Tyrone feel that he prioritized 
students’ understanding of the material: “He makes sure he answers every question, and he's not 
one of those teachers that wants to continue first and wants to hold off questions until the end. If 
you have a question during it, he'll stop, answer your question.” 
Another factor that was important for Tyrone’s development in math was that he started 
doing homework, and found that if he practiced he remembered what he learned in class better. 
He started doing homework not as a result of taking the remedial math course, but because he 
was part of CUNY’s Accelerated Studies in Associates Programs (ASAP)7, which requires its 
participants to complete a certain number of hours in tutoring every week in order to remain in 
the program. He had never developed the habit of doing homework in high school: “…in high 
 
7 CUNY’s ASAP program is designed to help associate degree-seeking students earn a degree 
quickly by providing wrap around services including intensive advising, tuition and fee waivers, 
and assistance defraying costs of textbooks. To maintain enrollment in the program, students 
must be enrolled full-time and participate in weekly mandatory tutoring. Evaluations of ASAP 
have found that it produces community college graduation rates that are nearly three times the 
national average at 55%, see: http://www1.cuny.edu/sites/asap/about/ 
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school I didn't really do homework. I don't think I ever really did homework… High school, yeah 
could not do homework, you would fail but, then what would happen is you would do some type 
of make-up work in the long- run.” In high school he had been able to get by without doing 
homework, so he never did any. In college with the incentive of the ASAP program, he started 
doing homework regularly and saw that it helped him retain what he learned in class: “So, 
actually doing my homework in things now, it was like, okay. It made me remember it so, it was 
all a memory thing. I knew how to do it but, now I actually remember how to do it.” 
Tyrone described an experience in his remedial course that was typical of students who 
experienced development: he learned that being successful in math was not about tapping into an 
innate talent, but was rather the product of effort and practice. When I asked him if he thought 
certain people are better at math than others, he responded:  
I mean at first I did, but this class has changed me a lot with the math so, this one 
class. I don't know how it'll be in the long run, but now I feel like anybody could 
do it. I don't feel like certain people are better. I feel like anybody could do it, you 
just gotta pay attention, remember it, focus, and then you can do it. 
 
In summing up his feelings about math in general, Tyrone said: “I used to hate math in total in 
all, but I don't hate math anymore. I feel like it's something I could do.”  
Hector 
Hector was an older, returning student; a 43 year-old, married, father of two who returned 
to college after working for many years and deciding that he needed to change careers. Years 
ago, when he graduated high school, Hector started attending a four-year college in the CUNY 
system, but never finished, and up until the time that I met him, had not considered it important 
to go back. 
When I graduate high school back in 1992, my intentions were to go to school, 
and I actually did attend [CUNY] College for one semester. But then financial 
circumstances forced me to stop school and continue with work… So from that 
time, I just been working. It didn't really seem that important to me at that time to 
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continue school, 'cause I was able to ascend in the positions wherever I was 
working... And I was making decent money there. But I came to realize that I'm 
stuck. I'm not moving anywhere… So I decided to go back to school and really 
just go after to what I'm actually interested in doing. 
 
He was interested in computers, and came back to college to pursue a degree in Computer 
Telecommunications, which is concerned with networking and communication between 
computers. As a returning student, Hector had a busy schedule. He resigned from the bank where 
he had worked for 20 years, and took a less demanding, but lower status and lower paying job, in 
order to focus on his studies full time. Most days of the week he went to classes in the morning, 
then worked at his job in a mailroom from two - nine p.m., and arrived at home exhausted. He 
spent Saturdays with his family, and devoted all Sunday and Monday (the one weekday he did 
not work) to homework. Given the difficulty of this schedule, Hector was understandably 
committed to a tight timeline for completing his associate’s degree and hoped to graduate in two 
years.  
I spoke to Hector during his first semester in college, after being out of school for over 
twenty years. He was adjusting to the demands of being a full-time student: 
And I'm just getting into the study, and the habits of going back to study and 
reading, and being a student again. That was actually, it's kind of frightening, you 
know? So, but I think I am adjusting. I am adjusting, and I'm making this, like I 
said, a priority to succeed. 
 
After taking the placement test, Hector was placed into the lowest level of remediation, 
which did not surprise him because he remembered very little of the math that he had learned 
over twenty years ago. Questions on the placement test were vaguely familiar to him, but it had 
been too long since he had seen the formulas. Once in class, though, Hector found that things 
came back to him quickly.  
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Despite his tight timeframe for graduation, Hector was not discouraged by his remedial 
placement and instead framed remediation as an opportunity: 
But then I think about it this way: it's better that I'm doing this so that I have 
everything fresh in mind, instead of my going to let's say, Math 101, and being 
completely lost. So, I'm taking it as, ‘You know what? This is a definite good 
review so that, prepping myself not to fail in the other classes.’ 
 
Hector’s experience in his remedial course was driven by the motivation and self-
discipline he brought to returning to college, and also to the fact that he found his instructor 
competent and consistent. Hector made a rule for himself when he decided to return to college 
that he would force himself to participate in classes, which he had not done as a high school 
student: 
I'd say I raise my hand a lot… and that's actually something that's made me very 
proud, because before, I would never raise my hand. I would just go about it, and 
I like, ‘You know what? No. I'll write the notes, and I'll figure it out later.’ But 
that later never came. But now, I ask questions. And I make sure I write the 
answers down, when I go home I do review them and I'm not, and I don't have 
that feeling of being lost.  
 
When he described his math instructor, Hector noted that the instructor was very 
consistent and transparent about his expectations. For one, the instructor made it clear that he 
expected the students to complete the homework, and would impose penalties if they failed to 
turn in assignments. Hector was doing his assignments, but he appreciated the clarity on 
expectations in the course:  
Although I was handing in my homework, but it made me realize, you know what? 
At least you know what to expect from this professor, and it's black and white. It's 
not like, ‘Oh, I don't know what he's gonna do today or tomorrow.’ But it's very 
consistent.  
 
Hector noted that his instructor was open to taking questions: “In my opinion, it's very little 
confusion to the way he explains. And if somebody is not clear, he'll rephrase it, or he'll explain 
in different way. And so I never seen him get upset for people asking questions.” 
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When I asked Hector how motivated he was to complete the remedial course, he rated his 
motivation as a six on a scale from one to six. Remember that Hector was placed into the lowest 
remedial math course, which meant that after completing his current course he would move on to 
another remedial math course and then college-level math. He was motivated to complete 
remediation in order to make progress and complete an associate’s degree in 
Telecommunications. He wanted to earn more money once he had a degree, but he was also 
motivated by a larger goal: not to settle for a job in which he was not happy or fulfilled, but 
instead to pursue his passions: 
Well, being able to provide my family with a better quality of life, you know. This 
means getting a better, not just a job, but a career. You know? Where the money 
will definitely be there. But then my kids will be able to see that, they're probably 
too young now, but as they grow, I want them to be able to be proud of me, say, 
‘My dad has, he has an education, he has a career, not just a job. He's not 
unhappy with what he does.’ You know, and this is something that I want them to 
learn. Never to stop working for what they want to do, you know? But how can I 
teach them that if I don't do that? And this is one of the reasons why I'm doing it. 
This is why I'm actually why I'm back in school, too. 
 
Hector’s experience in remediation augmented his confidence and showed him that he 
could be successful in mathematics. When I asked him to compare his current remedial math 
course with past math courses he had taken, he said he found this remedial course less scary 
because the course reassured him that he could do the math. In past math classes, he was scared 
that at any moment he could hit the limits of his understanding and get lost: “It's not as scary. 
Like I said, I've had some scary math classes. But this class is reassuring me of that I can 
actually do it. You know, do the work…”  
Throughout our interview, Hector used the words “scary” and “frightening” several times 
to describe aspects of returning to college in mid-life. It is important to recognize the magnitude 
of the risk that Hector was undertaking. He resigned from a job that he held for more than 20 
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years, and took a new job that was a major step backwards for him professionally. He was 
earning less money, and although his wife worked and they were drawing on some savings, his 
decision to return to school undoubtedly put a financial strain on his family. And, it was not clear 
at this point, how his decision to invest in education would pan out. At the same time, he was a 
new college student after being out of formal schooling for more than 20 years. He was still 
building the confidence that he could manage academically. In the midst of the anxiety of 
returning to college, he characterized his instructor’s approach as “reassuring”:  
That's, like I said, being that the professor is very, that I know what to expect from 
him, is very reassuring to me. You know? He does what he says he's gonna do, 
he's always on the same mood, never happy one day and then angry on the other. 
He's very consistent, like I said, so it's a nonthreatening environment.  
 
When Hector and I spoke, there was only a month left to the semester, and he felt 
confident that he would pass remedial math. He had passed all of his midterms, not with grades 
as high as what he had hoped for, but nonetheless these successes gave him confidence, and 
showed him that he was capable of doing the work, in math, and as a college student. 
Imari 
Imari was a Black, older student returning to college; when I spoke to her she was in her 
third term in college and she was 37 years old. Like Tyrone, she was pursuing a degree in 
Criminal Justice, but unlike Tyrone who had initially wanted to go into forensics but was scared 
off that path by the math needed for the field, Imari came to college because she wanted to 
pursue forensic science:  
I love science. I love the universe. I like problem solving. So then forensics came 
up, because it is a lot of problem solving and science. So it grasped me.  So then 
that's when I was like ‘Okay, I can go for forensic science, because sciences, I 
love.’  I excel at science. Just the whole mystery thing, I'm in love with mystery. 
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Imari had dropped out of high school after the ninth grade. In 2012, she decided to study 
and take the GED, which she did independently without being part of any course or program. 
She passed the exam, but put off going to college until she was completely sure about what she 
wanted to pursue. She had seen many other people she knew go to college without being sure 
about what they were going to college for, and change majors again and again. Imari wanted to 
start with her goal in mind: “So I made sure I knew exactly what I wanted to do before I even 
looked for a college.” Then another piece of the puzzle fell into place: the Excelsior Scholarship, 
which enables New York residents who meet eligibility requirements to attend public colleges 
tuition-free, became available and Imari qualified for it.  
Despite being placed into the lowest level of remediation in math, three levels below 
college-ready, Imari chose to pursue a major that requires a lot of math courses. For an 
associate’s of science degree, she was required to complete three levels of remediation in math, 
and after completing remediation, pre-calculus, calculus I, calculus II and a quantitative analysis 
course –in addition to chemistry and college physics.  
Whether or not students who are placed into developmental math should be encouraged 
to pursue STEM fields remains a subject of debate. Some researchers and practitioners argue that 
students should be encouraged to consider their academic abilities/limitations when they choose 
a major in order to avoid choices that will likely set them up for frustration and failure 
(Rosenbaum, 1997; Rosenbaum, 2001). Others might see this a way to cool-out postsecondary 
ambitions (Clark, 1960), which, given inequities in access to rigorous math and science courses 
at the secondary level is likely to disproportionately impact low-income and students of color 
(Perna, 2005). I asked Imari if the amount of math courses that forensic science required had 
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ever made her reconsider her major choice: “No, it just made me want to go more. I like 
challenges.” Nor was she discouraged by being placed into the lowest level of remedial math: 
I was ready to start no matter where they put me at… I knew as far as the math, I 
would have to start at the bottom… And I didn't mind. I wanted to start at the 
bottom, because I needed to get all of the information I didn't get from high 
school. 
 
In fact, for Imari, “remediation” is not really an accurate term. Remediation in the educational 
sense usually refers to re-exposing students to material that they have been taught in the past but 
failed to master. Because she left high school after ninth grade, she had never been taught some 
of the math she was now learning in remediation.  
Imari is the very type of student that remediation is, theoretically, designed to help, but 
who, on average has the worst odds of success (Bailey et al., 2010; Chen, 2016). If you were to 
consider Imari’s prospects for completing her remedial math requirements based on her 
demographic characteristics and academic preparation alone, an older student, from a low-
income background, who completed high school through the GED program, it would be 
reasonable to guess that she would not make it out of remediation, especially given the fact that 
she faced a long sequence of remedial courses. But, Imari had a very atypical experience in 
remediation. When I met her, she was on her third remedial course, the highest level remedial 
math class that Uptown offers, and she had completed the two lower levels on the first try, and in 
immediate succession. She was on track to complete all her remedial requirements, and start her 
first college-level course (she had already enrolled in pre-calculus for the summer term) in one 
year. To provide a base of comparison, many students struggle to complete a single level of 
remediation in a year (Bickerstaff, Fay & Trimble, 2016). 
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Despite the fact that she had dropped out of high school after the ninth grade and had 
been out of formal schooling for more than twenty years, Imari had confidence in her academic 
abilities. When I asked her about her expectations for college before starting, she responded: 
I knew it was gonna be challenging because like I said, I only went to ninth grade. 
So it was a lot of things in high school that I haven't learned that will coincide 
into college. So I knew that it would be a little challenging. But, I pick up quick. 
For me, it only takes one time for me to see or do something and then I can 
visualize it, then do it. So I knew it wouldn't be a problem as long as I was showed 
the steps or how to approach different things that I didn't know. 
 
Rather than doubt her ability to learn, Imari recognized that she had missed out on schooling. If 
she was shown how to approach problems, she was sure she could solve them. She also noted 
that she had had good instructors in each of her remedial courses: 
I credit the professors, because the ones that I've had so far, because I hear 
people talk about their professors and some of them are unapproachable and just 
don't have time to help you or they just want to show you what to do and you do it. 
I just have been blessed so far to have professors that are lenient and will help 
you, don't mind you drilling them about their work. So that's good for me. I 
haven't had one that's hard yet. So I don't know how I'll take it.  
 
Some of her remedial instructors had been more hands-on than others; two out of the 
three had been willing to go around the classroom and work with students one on one. The third 
had more limited time and patience for helping students out with the work. But, Imari saw the 
benefits of hands-off approach as well, and viewed it as an opportunity to learn independently: 
“For me, it gives me incentive to try on my own. That's why now, after I leave school, I'll still go 
and get the books, go on YouTube, ask my friend.” 
While she had good instruction in math at Uptown so far, her ability to learn 
independently insulated her –to some extent- from the vagaries of instructors’ approaches to 
teaching. Even if the instructor explained something poorly, or taught in a way that was not ideal 
for her, Imari had other resources to draw on to learn outside of class. Although her current 
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instructor welcomed any questions that students raised, Imari did not ask many questions in 
class. She called asking a lot of questions in class “drilling” the instructor, and seemed to view it 
negatively. She saw it as her responsibility to make sense of the instructor’s explanations, and 
not “drill” him to clarify things for her. She preferred to accept the instructor’s explanation and 
then go home and do her own research:  
…I don't press him because… I go home and I do my own research and I do have 
other people to help me, people that live around. I know there's a guy that live 
around me, he's in college and he's already in chemistry lab. So I'll go to him as a 
tutor. So I use him, I use YouTube, I use all the books that I have. 
 
Importantly, Imari did not expect everything she learned to come from the instructor or 
from math class. She recognized that her current instructor was not the ultimate authority on the 
math she was learning; he was one source of information, but there were others that might take a 
different approach: “I just take down what he's saying and then compare what he's doing to 
either YouTube or my friend or my books, just compare. You know?” 
Imari observed that lots of students dropped out of the remedial classes mid-term. She 
found the phenomenon perplexing: “Classes are getting smaller and smaller and smaller, and 
I'm thinking to myself, ‘It's not that serious.’ [The college has] math lab, they have tutors. 
There's a lot of other options before quitting. I could not understand why the first option is to 
quit or withdraw.” She felt a strong urgency to complete her degree, and make progress toward 
her goals. She had waited so long to start college already, she wanted to get things done. I asked 
Imari how she felt about her progress through remediation and in college thus far, she responded:  
I am pleased. My first semester, I came off the street. I had a 3.8 GPA. That just 
gave me the feeling of  ‘yeah, I could keep going.’ It's not an issue. You know 
what I mean? Quitting, it's like back of my mind. So before I will quit, I will try to 
get a tutor or do other preventative measures before quitting. 
 
Summary  
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Tyrone, Hector and Imari had developmental experiences in remedial math. These classes 
improved their confidence in their mathematical abilities, their sense of academic self-efficacy, 
and their willingness to ask for help and participate in class. Of the three cases discussed in this 
section, Tyrone’s presents the clearest example of the remedial course –its content and the way it 
was instructed- positively affecting the student. Tyrone found the real world content of the 
reformed course engaging; it made him see how mathematical knowledge could be useful, 
instead of just a pointless requirement. His instructor gave him the feeling that he could ask 
questions when he needed to, and he started doing homework, which he had never done in high 
school. Starting to do homework seems to have been a consequence of his participation in 
ASAP, not the remedial course, but nonetheless he noticed that doing homework improved his 
ability to remember material he learned in math class, and his grades. The course changed his 
opinion of math: he no longer hated math because his experience in the course showed him that 
it was something that he was capable of doing.  
Hector and Imari, on the other hand, brought high levels of motivation, commitment and 
positive academic behaviors to their remedial courses, which undoubtedly played a large role in 
the quality of their experiences. The literature is full of evidence that older students struggle 
more than younger students in remedial math (Attewell, Heil & Reisel, 2012). Yet, Hector and 
Imari present an alternative narrative: the maturity and sense of urgency to achieve 
postsecondary goals that have been long deferred, which older students bring to their academic 
work is an asset that may trump lengthy gaps in academic training.  
A common theme across the cases in this section is the, unsurprisingly, positive impact 
that patient, clear, and responsive instruction has on students in remedial math.  
Discourage 
Darnell 
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Darnell, a Black 20-year-old student, took a year off after graduating from a high school 
in the Bronx before coming to Uptown to study computer science. In high school, he wanted to 
become an actor, but had been encouraged by his mother and grandmother to start college 
instead and pursue something with more reliable job prospects. In terms of his decision to start 
college, and the major he selected, Darnell seemed to be following other peoples’ advice:  
People just told me it's the best option just to go to school and get a feel for it, see 
how it goes. But I really don't think that was the best advice, because right now, I 
see myself just going and taking acting classes next semester. 
 
 Similarly, when I asked him what had led him to study computer science, his selection of that 
major did not seem to be guided by any passion for the subject: “The reason why I chose 
computer science, because I heard it was easy to get a job after.” But, after taking an 
introductory computer science course at Uptown he felt that he was not really interested in the 
field.  
In high school, Darnell “loved” math; he took math courses during all four years and 
made it through pre-calculus. He also scored high enough on the New York Regents exam that 
he should have been exempt from taking the math placement test altogether, and from taking any 
remedial math courses. However, for unclear reasons, when he enrolled at Uptown he was 
required to take the placement test, and based on his test performance was placed into the highest 
level of remediation. Darnell seemed to view this as unfair, but chose not follow-up with anyone 
at the college or question the placement.  
At first, I was like, I thought I wouldn't have to take remedial math, because we 
were supposed to reach an 80 on your Regents, or something like that, and I got 
an 81, so I didn't think I was going to have to take it, but after [being placed into 
remediation] my mindset just changed. I was like, I might as well just try to make 
the most of it, and that's it.  
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In their (2006) study on the impacts of college remediation, Attewell, Lavin, Domina and 
Levy found that Black students were 11% more likely than White and Hispanic students, with 
comparable levels of academic ability (in terms of test scores and courses taken in high school) 
and socioeconomic status, to be placed into college remediation. The authors could not say what 
mechanisms might be causing this inequity; they could not infer from the data whether Black 
students were required to take remediation, advised to do so, or chose to take the courses 
themselves. Darnell’s experience, though just one example, provides an illustration of how Black 
students with levels of academic achievement that should exempt them from taking remediation 
end up in these courses nonetheless.   
Darnell did not just lose time taking a remedial math course that he should not have had 
to take, the course negatively affected his confidence in his mathematical abilities and further 
weakened, an already shaky, resolve to attend college. He had a hard time keeping up with the 
pace of the course, and struggled to complete the homework assignments, getting many answers 
wrong. Partly he struggled in the course because he lacked focus and motivation to tackle the 
work: “…because if you don't have the focus, things will get hard. Right now, I'm not interested, 
so my focus is not there, as well.” Partly, he found the course content too abstract and 
disengaging. Given that he was not sure that he still wanted to pursue computer science or any 
college degree, his motivation came from wanting to learn math that would have some general 
life utility. The moment in class that tipped the scales for Darnell, when he felt his motivation 
bottom out, was when they learned about imaginary numbers.  
I was just learning, I think it was the whole thing about imaginary numbers. I was 
like, ‘What's the point in me sitting here when it's like, nah.’ College, period, right 
now for me, I decided to come here for computer science, I don't see myself doing 
that in the future. 
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Darnell rated his motivation to pass the course as a one on a scale of one to six; he rated 
his level of effort at a two. His focus was not there; when he encountered challenges on the 
homework he would just give up. He had recently taken the mid-term exam, and although he had 
not yet received a grade back he had a bad feeling about his performance. He felt lost on a lot of 
the material on the exam. At this point in the semester, he thought that he might be able to pass 
the course if he could find the motivation to focus and work hard, but he seemed unsure that he 
would be able to tap the motivation. He estimated his chances of passing at 25%: “Yeah. If I 
don't change my mindset, then 25% right now.” I asked him if his mother and grandmother 
would be upset if he failed the course, and how the prospect of their disapproval affected his 
motivation. He replied, “I just, right now, I just want to do my own thing. I'm done with listening 
to other people right now.” Whether he passed the course or not made little difference to Darnell. 
Regardless, he planned to leave college to start acting classes fulltime.  
Saeed 
Saeed was a 22-year-old student who had recently emigrated from Bangladesh, and came 
to Uptown to pursue a degree in electrical engineering. Saeed was academically ambitious, and 
planned to complete a bachelor’s, master’s and possibly a Ph.D. He had already completed a year 
of college in Bangladesh, but he had to start over once he moved to the U.S.  
Like Darnell, Saeed was likely under placed into remedial math. He had completed a year 
of college in Bangladesh where he had taken college level math courses. He had been in the 
Math Olympiad in high school, and noted that math and science were highly emphasized in high 
schools in Bangladesh. Yet, he placed into the highest level of math remediation. Explaining his 
poor performance on the placement test, Saeed noted that he had not had any idea in advance of 
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what would be on the placement test and the math he encountered was at a level that he had not 
seen since early high school: 
Cause I had no idea about the math, and I did those math like when I was in ninth 
grade, so I forgot and I have no idea. I didn't, that's why. I was in, in my country, 
I was in university first year, so there's a lot of rigor, so I forget, a little bit about 
this math, so I didn't pass the math. 
 
He tried to appeal his placement into remediation, but was told that there was no recourse: if his 
test score placed him in remedial math then he needed to complete the course. Consequently, he 
was stuck in a course that was too easy and boring for him. Describing the day that he took the 
placement test, Saeed said: 
... it was really a bad day for me. [The remedial course] is totally boring, and 
what the professor said, I know everything before. So it's a little boring for me, 
but it's okay. I have to take it, I have no choice. I went to math lab, math 
department and even admission test department too, but they said you already 
take assessment test, so you have to take remedial. 
 
It was frustrating to lose time in the remedial course. He had already lost time when he moved to 
the U.S., and now further delays.  
Yeah, it is frustrating. I don't want to spend my time here, because in my country 
time is very important. Cause here, I mean it doesn't matter how old I am to 
graduate a degree, but in my country I have to graduate under 23 years old, 24 
years old. So my friends, in Bangladesh, they already graduated in my country. 
But here, I'm in first semester. So, it's very frustrating for me. 
 
The course was easy for Saeed: “It's very easy, it's very easy. It's like 9th ... yeah, 9th 
grade.” He did not complete any homework because he said he did not need to practice. He 
often felt frustrated and unmotivated in class. However, Saeed had very clear educational goals 
and he knew that the remedial course, no matter how perfunctory it felt, was a step toward those 
goals. He could not begin core courses in the engineering program until he got through remedial 
math and pre-calculus. He knew that math was very important for what he planned to pursue, and 
felt that learning math had intrinsic value: 
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So, I think, yeah you have to be good in math, otherwise you cannot go very ... I 
mean, you cannot go ahead in engineering side... you have to be good in math, 
physics, chemistry, both, cause it's science-related, engineering. So yeah, I mean 
it's very important for me for engineering science. And I think everybody should 
take math, cause math is ... we need math in real life, too. So I think it's very 
important. 
 
Saeed found his placement into remedial math frustrating and unfair; taking a course that 
was too easy for him also lessened his motivation in class. However, his strong attachment to his 
educational and career goals gave him enough motivation to persevere. 
Mahbuba 
Mahbuba, a South Asian, 20-year-old student, came to Uptown because the college offers 
a degree in early childhood education, and because it was located outside of the Bronx, where 
she lived with her parents, and wanted to get away from. She had attended an arts themed high 
school in Manhattan, and thought she might want to teach art to kids. She took two years off 
after high school before starting college; she had not been in any rush to go to college, mostly 
because she was not sure what she wanted to do. At the time that I spoke to her she was in her 
second semester, but she was second-guessing whether college was right for her. It seemed like 
all the other students knew what they were doing in college, but she was still not sure: “It just 
seems a little intimidating being around people who actually know what they want to do as 
career. Meanwhile, I'm still figuring out what I want to do.” 
She was also struggling academically in most of her courses, and that made her think that 
maybe college was not the right thing for her at the moment: “Art history isn't going so good or 
psychology… it's my attendance. Other than that, the classwork is fine. It's just like keeping up 
with college is what's getting to me.” She lived an hour from Uptown by subway; the commute 
caused her to miss lots of classes, and her grades were suffering. Time management and planning 
were not skills that Mahbuba had developed previously, now she found they were critical to 
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success in college: “Definitely like time management is something that I wasn't really aware of. 
Like nobody is going to be waiting for you, nobody is going to be telling you that you have to get 
this done and this done. You got to figure it out on your own.”  
Mahbuba had failed algebra several times in high school, so she was “kind of expecting” 
to be placed into remediation in college. The requirement did not come as a surprise to her; it 
was annoying, though, and it seemed unfair to receive no credit for the work she was doing. She 
felt, “Kind of like bummed out that the students don't get credit from it, I'm still bummed out 
about it. It just seems like we're doing so much work just to not get a point from sitting there for 
hours.” 
She was placed into a redesigned “compressed” remedial course that combined the lowest 
and middle levels of remedial math in a single six credit hour course; because she was not 
pursuing a STEM major, she was only required to complete the compressed course before 
moving to a college-level math course. These compressed course models are, theoretically, 
designed to shorten the amount of time students will spend in remediation but shortening course 
sequences. Unfortunately, though, Mahbuba failed the course in her first semester and was 
repeating it now. The first time that she took the course, Mahbuba did not like her instructor 
because she made discouraging remarks to the students:  
…she'd say a lot of discouraging things and she would just belittle her students all 
the time and say stuff like this is first grade math, you should know this by now. 
It's like yeah, don't you think we know that? Don't you think we know this is 
remedial math and it's basic stuff that we should know?  
 
The instructor was also not open to going over material that the students were struggling with: 
“She'd just say if you didn't get it, I'm not going over it again so… I started missing a lot of 
classes because of her character.” Mahbuba began to skip the class frequently because she could 
not stand the instructor, and she failed the course. In fact, she said that the only thing she learned 
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from the first remedial course was that, “…not all professors are gonna like their students and 
I'm gonna have to just get over it.” Failing the course sapped her confidence. It made her 
question whether she could ever be successful in college: “For awhile, actually after that, after 
dealing with that, that's when I started to re-think about college and whether this is for me or 
not.” But, in the end, she decided to re-enroll in the course the following semester and try again. 
This time around, she liked her professor:  
With the new professor this semester, she's been great. She actually takes the time 
out to speak to students one on one if they're frustrated, and she like breaks 
everything down step by step, and she doesn't let herself get frustrated when 
things get a little repetitive. 
 
Even with better and more patient instruction, though, Mahbuba was not excelling in the 
course. She had a hard time staying focused in class; she often struggled with the feeling that 
learning this math was pointless. She did not study or complete any homework outside of class 
time. She disliked the math, and just could not get herself to devote her free time to it: “Not 
doing the homework thing is like not finding the motivation to do it. Yeah, it's the same thing with 
tutoring. Tutoring and studying.” Consequently, she was not sure that she would pass the course 
this time around either. She estimated her chances of passing as 50/50. And, this time, she could 
not blame the instructor: “I can't blame the professor or the students or whoever. It was 
definitely all on me.” I asked her if she failed the course this time, would it cause her to take a 
break from college? She replied, “It wouldn't be because of the remedial class, it would be just 
college overall, like the idea of college. I want to be sure and very focused on this career if I 
were to continue college.” 
Faun 
Faun was a 21-year-old student of Chinese background who emigrated from Columbia in 
2013, and came to Uptown, initially, to study English as a second language. After reaching a 
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level of proficiency in English, Faun decided to pursue a degree in computer science: “I like 
computers. I want to create an app and I want to create new things. I think most of my friends 
they're in that field, Computer Science, so I went there.” She had some concerns about the math 
necessary to complete a degree in computer science, but she was not convinced that a high level 
of ability in math was critical for the field: “I don't see any math, I see numbers there but I don't 
see math there. I'm not sure.” She was hopeful that she could make it through. 
In high school, Faun had struggled with math classes and nearly failed. She could not 
recall any positive past experiences with math. She was placed, like Mahbuba, into a compressed 
course that combined two levels of remedial math. She felt sad about her remedial placement; in 
the U.S. this was considered basic math, but she had never learned it in school: “Yes, so I feel 
bad cuz I'm lower than the Americans. They learn that in high school and I didn't learn any of 
them, so.” Because she was pursuing a STEM track degree, many math classes lay before her. 
She would need to complete another level of remediation, then pre-calculus, two levels of 
Analytic Geometry and Calculus, and physics. She felt nervous about the math requirements, 
“kinda scared,” but she was willing to persevere because she wanted to pursue computer science. 
But, the instruction in the remedial course posed a barrier to Faun’s learning and 
motivation. She noted early in the interview that the way her instructor taught, providing 
definitions and showing how to approach problems step-by-step helped her learn, and I assumed, 
was an instructional style that contrasted with what she had experienced in Colombia. Despite 
this, her instructor had a short temper, and little patience with students’ questions: “They ask 
questions but when he explains something, and someone asks the question to refer to what he 
explain, he gets angry cuz he say, ‘It's there, it's there. Don't you see? It's one, two, three. You 
need to do that. Why it so hard for you to read that and follow the steps?’” As a consequence, 
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Faun preferred not to raise her hand in class: “…I don't ask questions. If I don't understand 
anything, I go home and I look for it.” She spent ten hours every week on homework for the 
course. The software platform on which she completed the homework assignments provided a 
lifeline for Faun, as the software, which offers step by step instructions to complete problems, 
hints when students get off track and instructional videos, served as an alternative teacher, one 
who never got angry or impatient: “I like it cuz the homework when I can't understand anything, 
that the professor explain, I go there and they can explain it, step-by-step. Many times I find it 
helpful cuz I learn more from MathLab than from the professor.” 
The volatility of her instructor diminished Faun’s willingness to engage fully with the 
course: “I have days that I don't want to do anything, when he's mad, so those days I don't want 
to, I just sit there and listen and write. No effort.” It also made her hesitant to use other academic 
supports available at the college. Having little experience with the American higher education 
system, she feared that everyone who taught math would be equally irascible. When I asked her 
if she ever went to the college’s math lab for extra help, she responded, “No. Cuz I'm scared, my 
professor act like that, I don't want to meet, maybe the people there are like that.” 
Despite her instructor’s erratic behavior and limited patience, Faun took a magnanimous 
view of the course: “I mean I can understand what he teach, that is important thing cuz I don't 
think it's important how I feel in class, the important thing is that I can understand and I can 
pass.” 
Naomi 
Naomi was a Hispanic, 20-year-old student who was in her first semester at Uptown 
when I met her. She had taken one semester off after high school before starting college. She 
said that she wanted to be an entrepreneur, though it was not clear where, in terms of a field, her 
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entrepreneurial aspirations lay: “I bounce back and forth between, because I like to cook as well, 
so between opening a restaurant or marketing with t-shirts and things like that. I was dabbling in 
the arts, like modeling, acting, singing. Basically, working for yourself with all those aspects.”  
She had a tough experience in high school both academically and socially; she attended a 
different school each of the four years of high school because her family moved a lot, but she 
maintained a positive perspective on the upheaval observing that it helped her learn to 
communicate better with different types of people: “I took it as an opportunity to get out of my 
comfort zone and be able to speak to more than just a handful of people.” Despite her positive 
attitude, she was bullied by other students. She also found the instruction she received 
underwhelming: “I believe in my experience, I feel like it was the way that the teachers were 
explaining things. I just feel like a lot of them really don't care. Just teaching in general, it's just 
not very good, the educational system.” She had had just one good math teacher, her freshman 
year instructor for algebra, who allowed her to retake tests that she failed the first time around: 
“He was the only teacher that I had that actually cared about us passing…” She managed to 
pass that course with a 72%, and counted this as a highlight of her experiences with math. 
After her struggles in high school, she was excited to be attending college where she 
thought she would finally be able to learn math, which she desperately wanted to learn:  
I really want to be good at it, because I know the world surrounds math, 
basically, because everything is math. That's why I want to learn it, but it's hard 
to find a really good person to teach you math, or how to learn math properly.  
 
She was placed into the middle level of remedial math. Naomi did not view this as a 
discouragement; on the contrary, she saw the placement as an opportunity. When she learned 
about her remedial placement, she felt:  
Hopeful, because I felt like I could learn better... Because I try not to look at 
things negative, at first. When I found out that I had to go to the remedial math, 
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yeah okay. That's a little wakeup call that I need to work on my math, and what 
better way to do it than here, right, than going to college and learning from a 
professor that knows their stuff?… So I was excited to work. 
 
Unfortunately, Naomi’s bad luck with instructors followed her to college. The instructor 
for her remedial course was moody and erratic; she insulted students and refused to respond to 
questions: 
She talks down on everyone. She says that if we don't pass, then we won't pass 
life, basically… She was like, ‘How are you going to make it in life if you don't do 
this?’ She would just say mean things just to bring you down. After getting out of 
that class, my energy was just so low. She just sucked the life out of me… It's kind 
of like I know it's a remedial math, but we would ask her a question, and she 
would tell us we already should know it. 
 
As a consequence of this approach to instruction, Naomi had very low confidence about her 
abilities. She believed that confidence was critical to success in math, and she lacked it:  
I don't feel confident. I never had a professor that made me feel confident... I think 
solving equations has something to do with the confidence behind yourself. You 
can't second-guess yourself. When you second-guess yourself, you always make 
some mistake. You have to go with what you know, and this year, I felt like I didn't 
know anything. So I was just always second-guessing myself. So confidence level 
was really low, almost to dirt level, because I'm just like, ‘Uh, I want to learn, but 
it's hard.’ 
 
The instructor did not post any grades online making it difficult for students to know 
where they stood, but Naomi was pretty sure that she was failing the course. She had failed all 
the tests and quizzes so far. It was mid-May, nearly the end of the semester and the only thing 
left in class was the standardized CUNY course exit exam that students were required to take in 
addition to a class final exam. Naomi planned to study six hours a day to prepare for this CUNY 
exam. She thought she might have a chance to pass it since it was a common departmental exam, 
not written by her instructor whose tests Naomi found impossible. I was surprised that Naomi 
would continue to invest any effort into the course. Inadequate and demoralizing instruction 
aside, even if Naomi aced the exit exam, she would probably still fail the course given her poor 
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performance throughout the semester. I asked her why she would bother to study for the exit 
exam, why not just cut her loses at this point? She replied, “So that I'll have something. So I 
won't look completely horrible. It proves that I can do it, but just not in her class…” 
Naomi’s experience in math was a particularly disheartening one. She was a student who 
was motivated to learn math, but who encountered consistently poor instruction that undermined 
her willingness to engage. I asked her what she would do if she failed this class, which seemed a 
likely outcome. She said she would simply take the course over in the fall semester. Having to 
repeat the course would not discourage her. In comparison to experiences she had had in the past, 
this course was small potatoes: “No. I've been discouraged. I've been let down. I've been through 
it. I've been through it with school. And with people, as well. So, no expectations, just moving 
forward.”  
Summary 
Darnell, Saeed, Mahbuba, Faun and Naomi had discouraging experiences in remedial 
math. Many lost confidence in their mathematical abilities, their motivation to complete and 
engage fully in remedial courses, and sometimes for college in general. These cases illustrate the 
fact that students are not discouraged by the fact of remedial placement in a general or generic 
way, but rather as a result of the quality of their experiences in the courses.  
 The cases of Darnell and Saeed provide additional support for research that indicates that 
students who are under placed in remedial math courses experience the strongest discouraging 
effects (Chen, 2016; Boatman & Long, 2010; Scott-Clayton & Rodriguez, 2012). Darnell and 
Saeed’s experiences illustrate some of the mechanisms –including feelings of frustration and 
boredom in classes, and loss of motivation and engagement- that produce the outcomes that have 
been observed in quantitative studies. The experiences of Darnell and Saeed also contrast with 
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one another: while both students experienced under placement, frustration and loss of motivation 
as a result, only Darnell ultimately decided to leave college. Their stories highlight the 
importance of postsecondary goals, and the role that they appear to play in moderating negative 
experiences in remediation. 
Trying to understand how taking remedial courses affects students’ postsecondary 
trajectories and ambitions is notoriously difficult to sort out.  Of all the students that I 
interviewed, Darnell’s story presented the clearest “causal” link between taking remedial math 
course and, as a result, deciding to leave college. As he himself stated: “I felt like the math class 
led me to being unmotivated in college, period.” But, even in Darnell’s case, his discouragement 
with college seemed, to me, to arise not as a consequence of the remedial course alone, but from 
a constellation of factors. First, his career goals, to become a television or movie actor, were not 
aligned to what he was learning or pursuing in college. Second, he selected a major, computer 
science, because it seemed practical and career oriented, but after taking an introductory 
computer science course he found that he was not really interested in it. Third, he wanted to learn 
material that he found relevant, and gave him skills that he could use in the world. Advanced 
algebra, from Darnell’s perspective, provided little in way of practical, broadly applicable skills. 
Darnell’s under placement into remedial math surely dealt another blow to his willingness to stay 
in college, but the fact that what he was doing in college moved him no closer to his goals seems 
to me to have been an equally important factor.  
Finally, an important theme that emerges in the cases of many of the students in this 
section is that instructor’s respect for their students, patience, willingness to respond to questions 
and review material are pivotal factors that can mean the difference between a developmental or 
discouraging experience. Naomi, for example, was “hopeful” about her remedial placement and 
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came to college excited and eager to learn math. Yet, her instructor’s approach in the course 
further degraded her confidence in her abilities and set her up for another failure in math.  
Discouragement, in each case, seems to result from a concert of factors including past 
experiences with math, weak study skills, negative experiences with remedial instructors, under 
placement, and unclear postsecondary goals. Remedial courses play a role in students’ 
experiences, but are one of many factors. 
Divert 
Shakira 
Shakira was a Black, 32-year-old student pursuing a degree in Liberal Arts at Riverview 
Community College. She planned to transfer to a CUNY four-year college to get a degree in 
speech pathology, but she needed to pass remedial math first. At the time of our interview, she 
had taken a lower level remedial math course two times, and was now on her third attempt at an 
upper level course. She had been attending Riverview off and on for twelve years without 
completing any degree or credential. “What's been taking me so long is the math, it's not really 
anything else. I'm basically a senior; I only have a math credit and one English credit and 
science. But, you can't do science without math here so, without those I would actually have been 
gone a long time ago.” 
Shakira struggled with academics throughout her educational career. She spoke 
frequently about her learning disability, and the challenges it had posed for her in school. She 
started high school at an arts-themed, college preparatory school, but was not able to keep up 
with the pace of work so transferred to a different high school that catered more to students with 
a diverse range of abilities. In high school, she wanted to pursue a career in the arts; she was a 
talented singer but found that her academic struggles made it difficult for her to advance: 
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I always had goals which was the arts. I went to Professional Performing Arts 
School. I actually had a scholarship to Harlem School of the Arts… I had a lot of 
things going for me but when your grades are down, that slips through your 
hands, because you can't take advantage of the scholarships and other certain 
things. So, you start being weaned out of the competitiveness to go to the next 
academic level in the arts. I had goals of going to either Pace University, 
Harvard University, I had goals for musical theater or acting but my grades 
wasn't making it. I just made it through high school by the skin on my teeth. 
 
She had also grown up poor, raised mostly by her mother who herself had not graduated 
from high school, and earned her GED when she was forty years old and Shakira was 10. 
Nonetheless, Shakira aspired to attend college, but when she imagined going to college 
Riverview was not what she had in mind: 
I had a lot of dreams, but it was not Riverview Community College, okay? I 
thought I would be going to maybe a historically black college, and I'd be away 
from home. Yeah, I did. I wanted to go away and be artsy, and none of that 
happened. I didn't have the money. 
 
A high school counselor reviewed her record and suggested that she attend Riverview 
because the college offers support services for students with learning disabilities. She started at 
Riverview when she was 20 years old, and had been attending, off and on, since then. She had 
been placed into remediation over ten years earlier. When asked about her feelings about this, 
Shakira observed that she saw the placement through the lens of her disability: 
I need to believe to be labeled anything that's below average doesn't feel great 
because disabled people always feel like, “I'm normal. What are you talking 
about?” You know what I am saying? They don't see their disabledness until you 
point it out or test it out, right? I didn't think it [remedial placement] was great, 
but it was a challenge that I was willing to fight and I'm still willing to fight. 
 
She was placed into the lowest level of remediation in math, and required remediation in reading 
and writing, too. She made it through reading and writing, but she was stuck in math. After 
failing the higher-level remedial course for the second time, she stopped out of college for five 
years. But, she eventually decided to come back and try again. Despite all the obstacles, she 
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remained optimistic about earning a college degree: “It is amazing. I really have re-enrolled to 
the school like so many times. I don't think I was really that discouraged. My church family and 
my mom have spoken so much life in me concerning my educational problems, they have said, 
‘You are college bound. You're going to graduate.’” 
A college advisor suggested that Shakira take a “co-requisite” remedial course in 
statistics instead of attempting the algebra course a third time. Co-requisite remediation is one of 
the most popular and prominent remedial reforms, aimed at helping students complete the 
requirements faster (Jaggars & Bickerstaff, 2018). In co-requisite courses, students are placed 
directly into a college-level, credit bearing math course while simultaneously receiving remedial 
support. The logic behind this reform is that by eliminating the requirement to complete 
remediation before starting college level courses, students will be less likely to drop out before 
finishing remediation and more likely to complete a college-level course. Research on the very 
type of co-requisite course that Shakira was taking found positive results: students in co-requisite 
statistics were 16% more likely to pass the course than similar students in algebra-based 
remediation (Logue et al., 2017).  
But, the statistics co-requisite was not a silver bullet for Shakira. She found the material 
in the course sometimes overly abstract, and not connected enough to everyday life. She also 
found her instructor inflexible; he taught very much by the book, and did not present alternative 
ways to solve problems. On the other hand, when she went to the math lab for help, and the 
tutors there showed her tips and short cuts she became confused: “[Course instructor] doesn't 
give you options like that. It's like, ‘Well, I have my one way of doing it straight by the book.’ 
And, then when I go to the tutor lab, they tried to tell me these little shortcuts and I get all 
confused because he didn't show me that in class…”  
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Shakira had stopped using the specialized academic supports that the college provided to 
students with disabilities. Because Shakira had a job, and took evening courses it was 
challenging to schedule an appointment as the office closed at five o’clock. She also wanted to 
move away from an identity based on her disability; using those services made her feel disabled. 
For a similar reason, she did not let her professors know about her learning disability: 
My mom used to tell me to tell my teachers that I was dyslexic, and I would listen 
to her advice, but I don't know if I would tell my child to do that because 
sometimes it makes people feel, think less of you. If they didn't think that much of 
you before, they definitely now have a reason. 
 
She thought that she had a chance to pass the course despite some poor exam grades. She 
was motivated to pass because she wanted to move on, and finally transfer, but also because of 
money. She had taken the remedial math courses so many times, and been enrolled for so long 
that she no longer had financial aid to cover tuition. Her work provided a stipend to pay for the 
course, but only if she passed it. If she failed, she would be stuck with a bill for $700. 
Shakira was motivated and brought a strong work ethic to her academics. She was 
practicing a lot in math and taking advantage of academic supports, but her effort was not 
reflected in her grades: 
I go to tutoring, when he offered private tutoring I took it, I took all of my 
assignments written and on the computer, I'm there at every class. I haven't 
missed a class yet. Most students have probably missed at least one class, or two 
classes, dropped out by now. I have not missed one… My level of effort is really 
high and I'm sad that I'm getting the grades that I'm getting. That's really 
frustrating.  
 
When we spoke, near the end of the semester, Shakira was not sure that she would pass 
since so much of her grade would ride on the final exam. She hoped the instructor would 
consider her effort and participation in her final grade: “But, will I pass? I'm going to keep it 
positive. I believe I will pass this class because I've worked hard.” 
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Tyonna 
Tyonna, a Black, 19-year-old, was in her second year at Uptown where she had come 
directly after graduating high school, which she had managed to do a year early, when she was 
17 years old. When she was in high school, Tyonna wanted to go into the entertainment field, 
acting or modeling, but her mother urged her to pursue more practical goals: “It's more so of the 
thing where people that is close to you make you feel like, ‘Oh, it's not enough money. That's not 
something to fall back on. It's not a strong suit.’” Taking this advice to heart, Tyonna decided to 
start a program in business administration, but she struggled with the accounting courses and 
eventually switched to liberal arts. She planned to focus on psychology, and thought she might 
become a social worker or a therapist8. 
Tyonna struggled with math in high school. Despite graduating early, she had failed 
algebra. She tried to do well on her Regents exams, but had not scored high enough to exempt 
her from taking the placement test at Uptown, where she was placed into a compressed remedial 
course that combined the two lower levels of remediation into a single six credit hour course. 
Initially, she found remediation irritating, and unfair, but not a huge barrier to her plans for 
college:  
It wasn't going to stop me, it wasn't that much of a big deal because I have faith in 
myself… I have faith that I would be able to get everything done. In a sense, it 
was kind of irritating because I knew that it wouldn't be counted towards my 
credits.  
 
 
8 Ironically, psychology, the program that Tyonna chose to pursue under pressure from her 
mother to study something more likely to lead to a stable and gainful job, is one of the least 
remunerative degrees at the associate’s and bachelor’s levels (Carnevale, Cheah & Strohl, 2013; 
Prince, 2015). Particularly at the associates level, research has found that students who graduate 
from community colleges with an associates in liberal arts, what Tyonna was attempting to earn, 
end up in lowest earning jobs, averaging less than $14/hour (Prince, 2015).  
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But, two years later she had failed the course twice, withdrawn from it once, and was in the 
process of attempting it for the fourth time. Still, the course was not going well. In the past, she 
had failed because she had not studied enough, and failed to memorize the formulas, which it 
turned out, were critical for passing tests. At the beginning, she had not understood that failing a 
remedial course only meant that she would have to retake it. She had not understood the stakes, 
and it only dawned on her slowly: “You have to learn for yourself and learn these things. It's 
trials and tribulations. You have to go through these mistakes to learn. When I first came here, I 
didn't really understand I wouldn't be able to make another math class if I don't pass it.” 
Cost was an issue for Tyonna. Another reason that she had failed the previous remedial 
courses was that she could not afford to pay the access fee to use the homework software, which 
meant she could not complete homework assignments. Many remedial math courses use 
proprietary software programs to assign and grade homework. Unless the college purchases a 
passcode for students, individual students have to pay a fee, analogous to the price one would 
pay to purchase a textbook for a class, in order to access the software. For Tyonna’s course, the 
access code for the software cost about $50. She did not have the money this semester either, so 
although she was doing well in the course so far in terms of her test scores, she could still fail for 
not turning in any homework: “That's one thing, right now, I'm doing good, but I might fail 
because I have to pay for the MathLab to do my homework now… Right now, I'm trying to come 
up with the money to pay for it. I don't want to fail that class.” She had used a free 14-day trial 
access code, but once it ran out she could no longer complete assignments.  
In her (2017) book Paying the Price, Sara Goldrick-Rab described how need-based 
financial aid, particularly the Pell grant, has not kept pace with the rising costs of attending 
college. The additional costs of college attendance such as transportation, housing and supplies 
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have risen even faster than tuition since the 1990s. It is these ancillary costs, which are often not 
figured into the college price tag and therefore are not covered by financial aid, that students 
struggle to cover. As Tyonna noted, although she received financial aid, after paying for college 
related costs, there was little left over: “They'd expect like, ‘Oh, we all have financial aid. We 
have ASAP, so we have the money.’ It's not always like that because we have money to pay for 
school supplies, and once they give us refunds or anything, we have to pay for things at home to 
feed ourselves and stuff like that.” A $50 fee for one course for the semester may not sound like 
a lot of money, but for Tyonna that additional cost presented a serious barrier: “ ‘Oh, it's $50. It's 
not that much money. It's just $50.’ No, it's $50. That makes a difference. That's a phone bill. 
That's food. That's car fare. Then the students are catching a heart attack.” 
Financial problems were compounding for Tyonna. One reason she had trouble 
scrounging up the fee for the software was that she no longer had financial aid to pay for the 
course: “Yeah, and so they didn't pay for the class because I took it so many times, so I had to 
pay for it myself. It was $298 that they told me in the bursar office, and so if I don't pass the 
class, I'm wasting my own money. Now that I've had to pay for that, I have to pay for the 
MathLab. I can't get everything done and study also and pass it9.”  
As she repeated remedial math courses, Tyonna was learning strategies to be more 
successful. She noticed that if she studied more, her test grades improved. She realized she had 
 
9 It is not clear exactly why Tyonna was made to pay $298. Uptown charges $210 per credit for 
New York Residents who are enrolled part-time, and Tyonna was taking a six credit hour course, 
which should have cost $1260. Based on what she told me about her history in remedial math, 
she was currently attempting her fourth remedial course. CUNY allows students to use federal 
grants, such as Pell, to cover the costs of up to 30 hours of remediation. The course she repeated 
was a six credit hour course, which, on her fourth attempt meant that she had used up only 
twenty-four hours of grant eligible remediation. It may be that she also took remediation in 
English and did not mention it during the interview.  
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to memorize the formulas. But, she was also losing motivation along the way: “You lose 
motivation. You just lose motivation, especially when you get to class and some teachers are just 
rude, and then some teachers, they, oh, my God, quiz, quiz, quiz, this, that. You're just stressed, 
and you're just like, ‘You know what? Whatever.’” For Tyonna, “whatever” meant “I am done 
with this,” checked out. She did not have a lot of intrinsic motivation to pass the course. She felt 
that math was important to learn insofar as she would not be allowed to advance to college level 
math or graduate without passing remediation. But, she disliked math and did not think she 
needed it for the type of work she would eventually do. 
When I asked her what motivated her to keep going after failing courses, she said that 
“motivation” was not the right word to capture what kept her enrolled: “It's more so of a class 
where I feel like I'm obligated. I have no choice. I'm just going to keep taking it and taking it 
until I pass.” 
Ashley 
Ashley was a Black, 24-year-old student who came to Uptown, after completing four 
years in the U.S. Navy, to study film and transfer to a four-year college with a good film 
program. She came to Uptown originally because a family member had attended the college; also 
she was intimidated to enroll directly in four-year college after being out of school for so long.  
I just felt it was really intimidating and I didn't want to go through the whole 
process of going there and then not finishing or just getting discouraged. I 
thought this was less intimidating to come here first and then transfer if I was still 
interested. 
 
 Also, Uptown offered very affordable daycare to students, and Ashley took advantage of this 
service and enrolled her three-year-old son. At the time that I met, her she was supposed to be 
graduating that semester, but her timeline had been pushed back because she had failed two 
remedial math classes. 
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The transition into college from the military had been challenging. She expected college 
to be a little more difficult than high school, but the level of rigor was much higher. Also, her 
time in the military did not provide the best preparation for the types of skills one needs for 
success in college: 
Being in the military, I didn't really have to think a lot. Once I was trained with 
my job in school, then that was it... It was everyday routine that I didn't have to 
think about what I was doing, but when I come now to school, everything I do I 
have to really think about it. It's different. It's a process. You have to kind of open 
my mind and really concentrate and focus. So that's what I'm really trying to do. 
College is teaching me to think more. Because before, a lot of people don't know 
this, but in the military you're being told what to do so much that you almost 
forget to think for yourself. So, now when you come to school and it's kind of like 
you're just given stuff, like ‘here do this,’ you're like ‘how?’ 
 
The transition from the military to college was bumpy, and Ashley had always struggled with 
math. She went to high school in North Carolina, and had been a high school athlete; studying 
was not high on her list of priorities. She felt that being an athlete meant that the academic 
standards were bent in her favor. “Let's just say I was helped a lot as far as homework and 
studying so that to maintain my eligibility to play on the team.” She had also been put into a 
technical math track in high school because she failed to meet the standards for Algebra II; as a 
consequence she had only been required to complete two years of math in high school.  
When she graduated from high school she was not interested in going to college, and 
enlisted directly in the Navy. Upon completing her tour, she still did not exactly want to go to 
college, but she saw that her job prospects would be limited if she did not.  
Yeah and then now I'm in school, but I didn't know I was going to go to school. It was just like, 
alright, I'm out of the Navy now so now I need to get a job, but jobs are really hard to get with 
just a high school diploma. That kind of hit me and I was like, ‘Okay, well I have to go to 
school.’ 
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When she learned she was placed into remediation, she was happy about it. She saw it as an 
opportunity to learn math, that she had struggled with in the past, in a more supported 
environment. 
I was happy about it because I've always struggled with math, so I wasn't 
surprised when they said, ‘Oh, you have to take the remedial math course.’ It 
would give me a chance to brush up on things that I hadn't seen in a while.  
 
But, that is not how things worked out. Ashley was placed into a mid-level “traditional” remedial 
course. Because she was pursuing an associate’s of arts degree, she only needed to complete one 
level of remediation before moving to college-level math. But, she failed the algebra-based 
course twice. The classes were large, and instruction moved quickly. It was difficult to get any 
one on one attention. 
It's different because in a five person setting, if someone's not doing their work 
the teacher will be like, ‘Hey, what's going on?’ But if it's 20 people, they're not 
going to notice that you're not catching on to what's being taught. That makes a 
big difference as well. 
 
The courses moved fast; there was a lot of material to cover. When she felt lost, Ashley 
withdrew. She would try to go back into the text book to retrace steps, and understand what the 
instructors was saying, but then she would miss the lecture and fall behind even further. Because 
the courses were large, no one noticed that she was falling behind. She did not ask questions in 
class; she just faded out and stopped trying to understand.  
These failures took a toll. Ashley wondered if her initial instinct about coming to college 
was right after all: maybe college was not for her.  
Yeah, I have said that college wasn't for me and I think math did play a part 
because I had failed it twice and I was like ugh, maybe I should just --not not 
finish at all, but just take a break and just work. I've come so close, and I only 
have six classes left, another math, my science, and some writing intensive 
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courses. I didn't want to let that one course just derail my whole goal that I had to 
begin with. 
 
In the semester that I spoke to her, Ashley was on her third try in remedial math, and she 
had several strokes of good luck. For one, an advisor suggested that she take a redesigned course, 
which, similar to the one that Tyrone was in, had a quantitative reasoning, as opposed to an 
algebra-based, curriculum, and took an approach to teaching and learning that was different from 
the courses that Ashley had been taking, and failing. Also, just based on the luck of the draw, 
Ashley ended up in a course section that had very few students in it and with an instructor who 
was patient and willing to spend one on one time with students.  
I was very happy on the first day when it was only five of us. I really feel like I 
have a chance this time around because my teacher, he comes to everyone 
individually and makes sure you know. He's even offering tutoring, extra help on 
Saturdays and his office hours on Thursdays. He's way more involved than any 
other teacher I've had before so that helps as well --when a teacher actually 
wants you to pass. 
 
She noticed that the course was different from past math courses she had taken. There 
was very little lecture. When class started, the students opened up green workbooks that 
contained exercises for the course and started working. The instructor circulated the room, and 
checked in with students individually. If there was a topic that everyone was getting stuck on, he 
would go to the board and discuss it. The students were encouraged to work collaboratively, 
which Ashley especially liked because it allowed her to see that other people were struggling, 
too.  
So it's different. We're able to engage with our other classmates. I think it helps 
people's confidence because you can see that someone else doesn't know what 
they're doing either so you don't feel ashamed to ask questions versus when the 
teacher is teaching a lesson and everybody is taking notes and someone doesn't 
understand, they're more than likely not going to say anything because nobody 
else is saying anything. Being forced to be in a group, you're going to discover 
that someone else doesn't know what is going on as well. I do like that about the 
class. 
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There were still moments, when she started to feel confused and lost, that Ashley felt the 
tempted to disengage and fade out in class. But, the section was small enough, and the instructor 
attentive enough that she was drawn back in. Now, when she got lost someone noticed: 
[The instructor] he was like, ‘Okay, are you still with me?’ I was like, ‘Alright, 
yeah.’ Then that, he kind of helped, you know? I figure if I was in a bigger class, 
he might not have asked me and maybe I would have succumbed to that feeling of 
‘I don't want to do this now.’ 
 
Her confidence in math was improving. In the past two remedial courses, she realized 
early in the semester, in the first several weeks, that she was going to fail. This conclusion 
became a self-fulfilling prophecy: once she felt she would fail, she gave up. The reformed course 
was the first remedial course that she liked, felt interested in, wanted to pass and felt that she had 
a chance to pass. 
I think I'm doing good. I'm not perfect. There's not any sections that we've been 
through that I could do 100% by myself. I would still need the teacher to come to 
say, ‘Okay, maybe you missed a step here.’ Like I'm not that confident, but I am 
confident that I could open the book and get started and get enough done. I 
wouldn't get 100% but I would get maybe 70% of the questions right… Yeah, and 
it's a start. I'm happy about that because it's an improvement. 
 
Similarly, with homework, she now felt that she could do the work at home independently. In the 
past, she would not open the homework because she had no confidence that she could even begin 
the assignments; she found attempting homework upsetting and avoided it. 
Feeling momentum and improvement in her abilities motivated Ashley. She was also 
motivated to pass because this was the last remedial course covered by the GI Bill. They would 
only pay for three. She also had a more philosophical kind of motivation. As the parent of a 
young child, Ashley felt that modeling persistence in her approach to education, and to math, 
was important. 
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I mean I guess having a son really changes everything, because I don't want to 
take that attitude towards school because I don't want him to. I don't want him to 
rub off and if I continue my education, eventually he'll put two and two together, 
oh mom is going to school, I'm going to school. Mommy doesn't like this subject 
and she kind of shirks it so I'm going to do the same thing when I have something 
I don't like or don't understand. I'm just trying to be the best role model for him. I 
want to finish so that he can see that his mom graduated and stuff. That's really 
important. That's one of my number one motivations for passing this math class so 
that he can, you know, see that his mom finished college or at least part of 
college. Also, I want my son, I just registered him for a school and they have a big 
federal grant for STEM courses. Engineering, which all that requires math. I 
want to just be able for him to come home and, "Mom I don't understand this," 
and I want to be able to help him. 
 
It was early in the semester yet, but Ashley thought she would pass the course this time. 
“Yes, I do feel I'll pass. I'm pretty confident.” 
Summary 
Shakira, Tyonna and Ashley had diversionary experiences in remedial math. They earned 
remedial credits at the cost of college-level credits, and experienced significant delays in their 
progress toward transfer or degree attainment. Despite many failures, these students remained 
motivated enough to keep enrolling. However, multiple repetitions of courses often seemed to 
move them no closer to mastering the curriculum well enough to pass. Some students, like 
Tyonna, learn through the process of failure how to improve their approach to the courses and 
study habits, and consequently may eventually pass. These students may have never developed 
study habits and skills, and through failures in remediation they learn them the hard way: through 
a high stakes process of trial and error. However, many students who experienced diversion 
appeared to repeat behaviors that contributed to past failure again and again. For example, 
Tyonna failed a previous course due to her inability to pay to access the course software. While 
she clearly faced serious financial constraints, one wonders why she was not better prepared for 
this barrier the second time around.  
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For some students, it seems that remediation cannot address their weaknesses in math no 
matter how many courses they take. Shakira was motivated and appeared to be working hard in 
her remedial course; her learning disability likely played a role in her inability to progress 
through the courses.  
Finally, some students, like Ashley, are not getting their learning needs met in 
remediation. For these students, repeating the same course under the same conditions over and 
over may not help them move forward. Ashley was lucky to be referred to a redesigned course, 
and to end up in a small section with an attentive instructor who helped her change a destructive 
habit of withdrawing when she felt her grasp of the material slipping. For Ashley, by taking a 
redesigned course, remediation changed from a diversionary to a developmental intervention.  
Conclusion 
In this chapter, I qualitatively explored the experiences of 11 students enrolled in 
remedial math courses at two community colleges during a single semester. I drew on Scott-
Clayton and Rodriguez’s (2012) “develop, discourage, divert” framework and identify factors, 
beyond student academic and demographic characteristics, that affect student experiences in 
these courses and may contribute to outcomes. My goal in this chapter was to illustrate the fact 
that student experiences in remedial math courses are the result of multifactorial, dynamic 
processes. Student characteristics, such past education experiences, academic behaviors and 
goals in college all appear to play a role in how students make sense of remedial placement and 
the quality of their experiences in the courses. The courses themselves, the type of curriculum 
and importantly the approach and disposition of the instructor, also play a role. Yet, the focus on 
identifying the causal impact of remediation oversimplifies and mischaracterizes how 
remediation affects students’ trajectories in college. The findings of this study are consistent with 
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other studies that have questioned the causal impacts of taking remedial courses in college (Kane 
et al., 2018; Atewell et al. 2006). The findings of this study suggest that taking remedial math 
courses can affect students’ academic confidence and postsecondary goals, but likely do not 
cause outcomes. These findings also suggest that focusing on student experiences in remedial 
courses, more than their outcomes, may point to possible remedies to the problem of 
remediation. 
 The literature on remediation suggests that referral to remediation and taking remedial 
courses discourages students and lowers postsecondary ambition in a generic, passive way by 
signaling to students that they are unlikely to be successful in college (Clark, 1960; Cullinane & 
Treisman, 2010). However, many students are not discouraged by placement into remediation, or 
by the fact of remediation alone, but rather encounter active discouragement from instructors in 
the courses. Many students who had discouraging experiences described negative experiences 
with instructors who showed impatience with students’ struggles with math content, refused to 
review material, and degraded students’ sense of confidence that they could be successful in the 
courses. Remedial math courses in the CUNY system are often taught by adjunct instructors, and 
given the size of the system and the number of remedial courses offered, there is likely very little 
classroom level oversight. However, the colleges might consider implementing measures of 
quality control for instruction in remedial math courses to ensure, at the least, that students do 
not experience active discouragement in these classes.  
Postsecondary goals are important sources of motivation, and appear to play a 
moderating role for students who encounter setbacks in remediation. Postsecondary goals and 
student motivation to achieve them act as lenses through which students make sense of and react 
to placement into remedial math. Students with clear postsecondary goals find placement into 
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remediation less discouraging than students with unclear goals; students pursuing degrees in 
which they perceive knowledge of mathematics to be important respond more positively to 
remedial placement and are less likely to view it as desultory and punitive.  
 Finally, on a positive note, redesigned courses, particularly math pathways reforms, seem 
to show the greatest promise for spurring developmental experiences in remedial math. The two 
students, Tyrone and Ashley, who had developmental experiences that appeared most closely 
tied to the course curricula and approach to teaching and learning were both in quantitative 
reasoning courses. Placing students in remedial courses more aligned to the mathematical 
demands of their majors, and presenting math in relevant and real world contexts appears to 
positively impact student learning and motivation (Wang, Sun & Wickersham, 2017). Changing 
what remedial courses teach and how material is taught may have bigger impacts on student 
learning and progress through math than strictly structural changes, such as co-requsite or 
compressed course reforms, that make changes to the architecture of remedial courses but do not 
address content or pedagogy (Ran & Lin, 2019).
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CHAPTER 4 
Learning to Fail? How Repeating Remedial Math Courses in Community College Affects 
Postsecondary Aspirations 
 
Remediation in math is often not just a single hurdle that students must clear in order to 
prove that they are academically prepared for college, but a series of hurdles. Students placed 
into remedial mathematics cannot move on to college-level math courses until they complete 
remediation. In the CUNY system, as in other parts of the country, students placed more than 
one level below college-ready are often required to complete a sequence, of up to three, remedial 
math courses. For these students, each level of remediation serves as a “gatekeeper” for the next 
level: each course in the sequence must be successfully completed in order to gain access to the 
next course. Given that completion of remedial math courses is mandatory in most community 
colleges, and failure and withdrawal rates are high, it should not be surprising that many students 
repeat courses, one or more times, in an attempt to make academic progress. Yet, the 
phenomenon of course repetition has received little attention from researchers.  
Students must pay for remedial courses, like any other college course, but because 
remedial courses are considered below college-level they do not confer credit that applies to 
degrees. Consequently, taking remedial courses does not move students closer to degree 
attainment. The generally poor postsecondary outcomes of students who start college in 
remediation has led many researchers to conclude that remedial courses act as barriers to 
postsecondary progress (Jones et al., 2012). By adding time and cost to the pursuit of a college 
degree, and by sending a discouraging signal to students about their likelihood for success in 
college-level academics, remedial courses are thought to sap aspirations to earn a postsecondary 
degree (Clark, 1960; Bailey et al., 2010; Melguizo, Hagerdorn & Cypers, 2008; Scott-Clayton & 
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Rodriguez, 2012). Indeed, Cullinane and Treisman (2010) describe remediation as a “burial 
ground for the aspirations of myriad community college students seeking to improve their lives 
through education” (p. 2).  
Assignment to remediation in college has long been viewed as one of the key 
mechanisms through which students lose ambition to pursue postsecondary degrees (Clark, 1960; 
1980). Yet, not all students who fail or withdraw from remedial math courses give up on college. 
In CUNY community colleges, 60% of students who take remedial math courses but do not 
successfully complete them repeat these courses, one or more times, in an effort to make 
academic progress. The existence of remedial “repeaters” contradicts the assumption that referral 
to remedial math, or even course failure, diminish postsecondary ambitions for all students. 
The theory of action underlying the field’s understanding of how remedial course taking 
in college affects student aspiration is based on economic models that envision students as 
rational actors who will adjust aspirations when confronted with barriers to their achievement 
(Bailey et al., 2010; Scott-Clayton & Rodriguez, 2012; Manski, 1998). However, recent research 
suggests that many community college students maintain, often lofty, education goals even when 
the likelihood of their actualization appears very remote (Alexander, Bozick & Entwistle, 2008; 
Deterding, 2015; Neilson, 2015).  
This chapter draws on interviews with students in remedial math courses and 
administrative course taking data to understand how set backs in remediation affect educational 
aspirations and motivation to complete a college degree. I focus on students who fail or withdraw 
from and go on to reenroll in and retake the same remedial math courses (referred to as 
“repeaters”) in community college to shed light on how experiences in remedial math courses 
affect educational goals and plans.  
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Findings suggest that the majority of repeaters maintain postsecondary aspirations, even 
after multiple course repetitions, indicating that math remediation does not lower postsecondary 
ambition for all students, and that remedial students’ attachment to their postsecondary goals is 
not as fragile as the literature suggests. Despite maintaining postsecondary aspirations, repeaters 
are less likely than non-repeaters (students who complete remedial courses without repetition) to 
attempt or to pass introductory level math courses. Implications for reforms to developmental 
education are considered.  
Effects of Remedial Course Taking in Math 
 As was discussed in the introductory chapter, despite a large body of research exploring 
the causal effects of remediation, studies have found contradictory results showing remedial 
course taking to be developmental, discouraging or diverting students in their pursuit of 
postsecondary degrees. While the causal effects remain unclear, it is well documented that 
nationally remedial math courses have high failure and withdrawal rates (Bailey et al. 2010; 
Chen, 2016; Hodara, 2019). The high levels of course failure and attrition in developmental math 
courses along with generally poor postsecondary outcomes of students placed into math 
remediation have led many researchers to assume that assignment to remediation in math lowers 
student ambition to pursue postsecondary credentials. However, the connection between 
assignment to remediation, experiences in remedial math courses and student educational 
aspirations has not been empirically examined. Do setbacks in remedial math cause students to 
give up on their college goals?  
In the following section, I discuss literature on changes in postsecondary aspirations.  
Cool Out, Warm Up or Hold Steady? Postsecondary Aspirations and Setbacks in the 
Pursuit of a Degree 
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  Much of the research exploring postsecondary aspirations seeks to square high levels of 
postsecondary aspiration with relatively low levels of degree attainment, particularly among 
students who begin college in community colleges (Alexander et al., 2008; Hanson, 1994; Bahr, 
2008; Bozick, Alexander, Enwistle, Dauber & Kerr, 2010; Reynolds & Baird, 2010). Do 
setbacks students encounter as they pursue a college degree cause them to level down 
postsecondary ambitions? Does the fact that many students fail to achieve their college goals 
mean that they no longer aspire to do so?  
 Harkening back to Clark’s (1960) study, which describes the loss of postsecondary 
ambition as a “cooling out” process, researchers exploring changes in educational aspirations use 
similar terminology referring to loss of ambition as “cooling out,” maintenance of ambition as 
“holding steady” and strengthening of ambition as “warming up” (Alexander, Bozick & 
Entwistle, 2008). 
Cooling Out 
Scholars have argued that there is a tension in the United State (U.S.) between aspiration 
for upward economic mobility and opportunities for its fulfillment in the hierarchical labor 
structure (Merton, 1938). From this perspective, institutions of higher education mediate between 
high aspirations, diverse levels of academic preparation and ability, and pathways toward 
opportunity (Bowels & Gintis, 1976). Accordingly, community colleges play a role in ambition 
management, stemming access to bachelor’s degrees and protecting their value (Clark, 1960; 
Brint & Karabel, 1989). In his influential (1960) article, Clark argued that community colleges 
lowered and reoriented the postsecondary ambitions of striving but academically underprepared 
students who entered community colleges in order to transfer to four-year institutions and earn 
bachelor’s degrees. Clark (1960) argued that processes in community colleges caused students to 
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internalize failure to achieve educational goals; consequently students focused on their own 
academic shortcomings rather than limits to the opportunity structures. A key mechanism in this 
“cooling out” process was the accrual of a poor record of academic performance, often starting 
with referral to remediation, which institutional agents used to persuade students to lower 
postsecondary aspirations (Clark, 1960; 1980). More recently, Rosenbaum (1998; 2001) argued 
that the proliferation of open admissions colleges and a “college for all” ethos led many 
underprepared high school students to overestimate their likelihood of success in college and 
pursue bachelor’s degrees only to run up against high academic standards, academic failures, 
frustration and disappointment.  
The “cooling out” perspective rests on the assumption that students will behave as 
rational actors or like “econometricians” who will recalculate the value of investing in particular 
postsecondary goals when faced with evidence disconfirming the likelihood of their achievement 
(Manski, 1989; 1993). For example, in describing how developmental education may discourage 
students in the pursuit of a college credential, Scott-Clayton and Rodriguez (2012) noted that, 
“remedial assignment may simply give students a signal about their preparation that causes them 
to rationally reevaluate the benefits of enrollment” (pg. 7). From an economic perspective, 
students who repeat remedial math courses are ignoring information about their likelihood of 
academic success in college, and consequently making irrational investments in higher 
education, from which they are unlikely to derive future utility. 
Holding Steady and Warming Up 
 A growing body of research has critiqued tenets of the “cooling out” thesis, and the 
perspective that postsecondary aspirations and goals represent rational calculations of what is or 
is not likely attainable.  
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 In contrast to Clark’s (1960) cooling-out thesis, Alexander and colleagues (2008) found 
that majority of students who aspired to complete a postsecondary degree in high school held 
steady in their postsecondary aspirations, even when they had still not completed, and in rare 
cases not even started college, 10 years after high school graduation. While holding steady was 
the modal outcome for both students who attended community and four-year colleges, the 
authors also found that a small group of students warmed up, developing higher postsecondary 
aspirations than those they had in high school (Alexander et al., 2008). Further, Alexander and 
colleagues observed that aspirations could be dynamic: some students lost aspiration five years 
out of high school, but regained them five years later (2008). Contrary to the cooling out process 
that Clark (1960) described wherein interactions with institutional agents, such as academic 
advisors, contributed to the cooling out process, Bahr (2008) found that students, especially those 
with lower academic abilities, who interacted frequently with advisors were more likely to 
maintain postsecondary aspirations.  
Are Postsecondary Aspirations Rational?  
 Several qualitative studies have explored how and why students, who appear to have slim 
chances of realizing their postsecondary goals, maintain aspirations. Rather than viewing 
aspirations as rational calculations or predictions of future achievement, these authors argue that 
postsecondary aspirations may serve other functions in lives of disadvantaged students such as 
assertions of positive identity, claims of moral status, as well as pragmatic opportunity seeking 
(Neilson, 2015; Deterding, 2015; Frye, 2012). 
 Neilson (2015) conducted a longitudinal, qualitative study of 23 poor and working class 
women attending community colleges in Southern California over a three and a half year period 
to understand how their postsecondary aspirations changed over time. At the beginning of the 
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study, 18 of the 23 women planned to transfer and earn a bachelor’s degree; by the end of the 
study seven of the transfer aspiring students had successfully transferred and nine still planned to 
do so. Neilson (2015) argued that the women who maintained aspirations to earn a bachelor’s 
degree, despite limited progress during the period of the study, did so for both pragmatic and 
moral reasons. On the pragmatic side, the women felt that college was the only pathway to 
stable, higher status work that would produce family sustaining wages. However, most of the 
women in the study aspired to higher levels of educational achievement than their occupational 
goals required, indicating that education goals are not purely instrumental. Indeed, Neilson 
(2015) argued that high postsecondary aspirations, even in the face of set backs and long odds, 
served as claims to virtuous identity allowing the women to differentiate themselves from other 
disadvantaged people who lacked ambition, and to challenge stereotypes about poor and 
minoritized people. The open access structure of community colleges, through which students 
always have another opportunity to be successful, coupled with the moral benefits of maintaining 
high postsecondary aspirations made it difficult for students to abandon educational goals even 
when changing course appeared to make more sense (Neilson, 2015).  
 Using mixed-methods data from a five-year study of 700 low-income mothers at two 
Louisiana community colleges, Deterding (2015) found that even after being displaced by 
Hurricane Katrina and having their college education interrupted, the majority of women in the 
sample maintained postsecondary aspirations and plans to reenroll in college, although few 
completed degrees during the study period. Deterding (2015) found that the women maintained 
postsecondary aspirations for both instrumental reasons, related to occupational attainment and 
economic stability, and expressive reasons, which concerned the symbolic meaning of earning a 
college degree as a marker of successful adulthood. The expressive logic highlighted the fact that 
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aspiring to complete a college degree allowed the women, many of whom had thus far failed to 
achieve milestones of successful adulthood, to see themselves as successful. Sustaining 
aspiration offered a strategy to maintain direction and provided a positive identity during a 
period of upheaval and uncertainty (Deterding, 2015). Indeed, Deterding (2015) argued that the 
expressive nature of postsecondary aspiration made it difficult to relinquish. Students in the 
sample who had primarily instrumental reasons for pursuing a college degree would level down 
aspirations “without much apparent distress” (pg. 293). 
 Frye (2012) conducted 40 interviews with secondary school aged women in rural Malawi 
who aspired to enroll in and graduate from college. The young women in her sample maintained 
lofty postsecondary aspirations, and often forwent more practical seeming options such as 
marriage, despite the fact their chances for success appeared exceedingly small given that less 
than 1% of the Malawian population attends college. Fyre (2012) argued that these young 
women’s aspirations should not be interpreted as calculations of likelihood but rather as claims 
to virtuous identity in a context in which “Those who strive, along with those who succeed, are 
depicted as exemplary” (p. 1591). 
 Research suggests that there is little downside to maintaining high postsecondary 
aspirations, even when realities would seem to belie their fulfillment. Reynolds and Baird (2010) 
found no negative psychological consequences for students who aspired to earn postsecondary 
degrees but failed to do so, even for those with the strongest conviction that they would complete 
college. Rather than becoming discouraged by unmet goals, the authors theorized that students 
used “adaptive resilience” to reframe setbacks and focus on the positive (Reynolds & Baird, 
2010, pg. 167). For first generation in college, and students from low-income income 
backgrounds who are likely to encounter barriers to progress in college, the ability to remain 
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optimistic and adapt to setbacks, rather than give up, may be critical to eventually attaining goals 
(Alexander, Entwistle & Bedinger, 1994). 
 The research summarized in this section provides a range of perspectives on how 
setbacks on the road to a college degree may affect student postsecondary aspirations. From an 
economic perspective, students who encounter barriers to college success will rationally 
recalculate the value of investing in higher education and adjust their aspirations downward. 
More recent studies, though, have found that the majority of students maintain postsecondary 
aspirations even when little progress has been made toward their achievement, which suggests 
that students’ attachment to their educational goals is sturdier than rational actor models would 
suggest. Qualitative studies suggest that postsecondary aspirations should not be understood only 
as rational predictions of achieving goals, but also as claims to virtuous identity and moral worth. 
It is the moral and symbolic value of postsecondary aspirations that make them so tenacious.  
 The qualitative studies on aspiration maintenance provide important and intriguing 
insights, however these studies focus on barriers to college success that are external to college, 
and on how postsecondary aspirations play a beneficial role in students’ lives outside of college. 
None of these studies specifically examine how academic failures affect postsecondary 
aspirations and goals. Given the centrality of remediation to Clark’s (1960) cooling-out thesis, it 
is important to empirically examine how students interpret and respond to failures in remedial 
courses. The current study adds to the literature on the evolution of postsecondary ambitions by 
exploring how failing and repeating remedial math courses in community colleges affects student 
aspirations and college goals.  
Data Sources and Qualitative Sample 
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 The data sources for this study include 31 one-hour interviews with CUNY community 
colleges students who had failed or withdrawn from and repeated remedial math courses, and an 
administrative dataset provided by CUNY’s central research office containing demographic 
information and course level data for all students who took any math courses at three CUNY 
community colleges between 2012 and 2016. 
I did not purposely recruit repeaters; the only eligibility criterion for participation in the 
study was current enrollment in any remedial math course. I enrolled students in the study on a 
first-come first-serve basis, and ultimately interviewed 60 students, 35 from Uptown and 25 from 
Riverview. Of this larger sample, 51.6% (N=31) of students had previously failed or withdrawn 
from and repeated remedial math courses10. Research suggests that assignment to remediation 
alone may negatively affect students’ postsecondary ambitions (Clark, 1960; Bailey et al., 2010; 
Cullinane & Treisman, 2010). Based on this logic, students who struggle academically in 
remedial courses would have even higher odds of scaling back their educational ambitions and 
goals. Repeaters are an ideal population to study to understand how academic setbacks in 
remediation affect postsecondary aspiration.  
At the beginning of each interview, I collected demographic information from students, 
and asked them about their educational goals. Table 11 below summarizes the demographic 
characteristics and educational goals of the repeaters and non-repeaters in the qualitative sample. 
 
10 The reader should bear in mind that non-repeaters can become repeaters. Of the non-repeaters 
(N=29) in the sample, some had completed one or two levels of remediation successfully, and 
consequently had no need to repeat. Others were on their first remedial course when I 
interviewed them. If they did not successfully complete that course, they would face a choice 
between repeating or dropping out of the remedial sequence. 
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Table 11  
Demographic characteristics and educational goals of repeaters and non-repeaters in the 
qualitative sample 
 
 
Full Sample 
(N=60) 
Non-repeaters 
(N=29) 
Repeaters 
(N=31) 
 
Demographic Characteristics  
Female 62% 
(N=37) 
58% 
(N=17) 
65% 
(N=20) 
Age Range 18-48 18-48 18-39 
Average Age 25 25 25 
Hispanic 38% 
(N=23) 
38% 
(N=11) 
39% 
(N=12) 
Black 38% 
(N=23) 
38% 
(N=11) 
39% 
(N=12) 
American 
Indian/Alaskan 
Native 
2% 
(N=1) 
0% 
(N=0) 
0% 
(N=0) 
White  12% 
(N=7) 
7% 
(N=2) 
16% 
(N=5) 
Asian 10% 
(N=6) 
14% 
(N=4) 
6% 
(N=2) 
Uptown 58% 
(N=35) 
62% 
(N=18) 
55% 
(N=17) 
Riverview 42% 
(N=25) 
38% 
(N=11) 
45% 
(N=14) 
 
Educational Goals 
Associate’s 
Degree 
12% 
(N=7) 
17% 
(N=5) 
6% 
(N=2) 
Bachelor’s 
Degree 
58% 
(N=35) 
69% 
(N=20) 
48% 
(N=15) 
Graduate Degree 28% 
(N=17) 
5% 
(N=3) 
45% 
(N=14) 
N/A 2% 
(N=1) 
3% 
(N=1) 
0% 
(N=0) 
 
In comparison to the full qualitative sample and non-repeaters, repeaters were more likely 
to female, White and attend Uptown Community College; repeaters were slightly more likely to 
be Black and Hispanic, and less likely to be American Indian/Alaskan Native or Asian. In terms 
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of postsecondary aspirations, repeaters were less likely to aspire to earn an associate’s or 
bachelor’s degree, and far more likely to aspire to earn a graduate degree than non-repeaters and 
the full sample. 
Results 
 In the following sections, I present qualitative and quantitative data exploring the 
relationship between setbacks in math remediation and postsecondary aspirations. In the first 
section, I use descriptive statistics to illustrate the scope of course repetition in remedial math 
courses in three CUNY community colleges. I then present qualitative data within the holding 
steady, warming up, and cooling out framework to illustrate the relationship between setbacks in 
remedial math and changes to postsecondary aspirations.  
Scope of Course Repetition 
 I draw on the quantitative data to provide an overview of course repetition in remedial 
math courses in three CUNY community colleges. Figure 1 displays the rates of placement into 
remediation for students in the 2013 and 2014 cohorts, as well as rates of attempting and passing 
gatekeeper math for students not required to take remediation in comparison to students who 
took remedial math but did not repeat courses, and repeaters.  
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Figure 1 
Placement rates and course taking patterns for non-remedial and remedial students 
 
Combining students from the 2013 and 2014 cohorts, 23,040 students took math courses 
between 2013 and 2016, and 26% (N=6,075) of these students were placed directly into college-
level math courses, while 74% (N=16,965) were required to take at least one (and up to three) 
levels of remedial math.11 Students placed into remediation were subdivided into two initial 
 
11 Level of placement varied by college and students’ intended major. One college in the 
quantitative sample offered just one level of remedial math, (meaning that regardless of student 
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groups: “successful remediators,” who never failed or withdrew from or repeated remedial math 
courses, making up 43% (N=7,247) of remedial students, and the remaining 57% (N=9,718) who 
failed or withdrew from a remedial course. Those who failed or withdrew exhibited three course 
taking patterns: 60% (N=5,797) called “repeaters,” repeated the same course at least one time, 
35% (N=3,399) took no more math courses after an initial failure or withdrawal, and 5% 
(N=522), called “innovators” managed to avoid repeating, either by taking a different remedial 
course or by somehow avoiding remediation but nonetheless progressing to gatekeeper math.12  
 
scores on the placement exam, they would have been required to complete a single level of 
remediation) another college had two levels and the third had up to three levels.  
12 Students who managed to attempt gatekeeper despite course failure or withdrawal and without 
any repetitions did so through one of three strategies: 1) Some students took an alternative, often 
redesigned, remedial course such as Quantway, Statway or a co-requisite course that was at the 
same level as the course that they had failed or withdrawn from but which had a different course 
number, so was not counted as a repeat in the dataset. 2) Some students enrolled in a different 
community college (of the two other colleges in the quantitative sample) and were able to enroll 
directly in college-level math despite having failed to complete remedial requirements at their 
previous college. 3) Some students, after failure or withdrawal, simply went on to enroll in a 
college-level math course at the same college. It is not clear how this last group would have 
managed to enroll in college-level math at the same college where they had failed remedial 
requirements. Bailey et al. (2010) found a similar phenomenon when analyzing a national 
dataset, and found that students who ignored their remedial placement and went directly into 
gatekeeper courses had similarly strong pass rates as the students in my sample. 
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Of the college-level students, 100% attempted gatekeeper math and 85% (N=5,165) 
passed it. Of the successful remediators, 87% (N=6,316) attempted gatekeeper math and 84% 
(N=5,371) of students who attempted gatekeeper passed it. Of the repeaters, 44% (N=2,570) 
attempted gatekeeper math, and of those who attempted gate 73% (N=1,881) passed it. Of the 
small group of 522 innovators who failed or withdrew, and progressed to gatekeeper math 
courses without repeating, 77%(N=404) passed gatekeeper math.  
Table 12 shows how many course repeaters repeated on average. Repeaters retook the 
same course between one and seven times, with over two-thirds (67%) repeating just once. 
Cumulatively, 97% of repeaters had between one and three repetitions. Students who repeated 
more than three times were outliers, making up less than 3% of all repeaters. For the entire group 
of students including all of the 2013 and 2014 cohort, students repeat enrolled in, on average, 
1.48 developmental math courses (SD=.8060).  
Table 12 
Number of times students repeated 
developmental math enrollments 2013 
and 2014 cohorts 
Number of repeats All Repeaters 
(N=5,797) 
 
1 67% 
(N=3,869) 
2 22% 
(N=1,294) 
3 8% 
(N=462) 
4 2% 
(N=127) 
5 0.62% 
(N=36) 
6 0.12% 
(N=7) 
7 0.03% 
(N=2) 
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The quantitative data provides an illustration of the scope of remedial repetition in a 
larger sample of math students in CUNY community colleges. The fact that 60% of students who 
experience setbacks in remedial math went on to retake courses, and that 33% of repeaters 
repeated two or more times suggests that setbacks in remediation do not immediately lead to a 
loss of postsecondary aspirations for all students. After an initial failure or withdrawal, repeating 
the same course is the most common course taking pattern. About a third of students drop out of 
remedial sequences after an initial failure or withdrawal, and a small group innovate, findings 
alternative routes to make academic progress without repeating courses. 
While the course taking patterns suggest maintenance of postsecondary aspirations and 
ambition, in the following sections, I turn to the qualitative data to explore how students cope 
with and respond to course failure or withdrawal in remedial math and their motivations for 
repeating.  
Repetition and Aspirations 
I asked all student interviews participants who had repeated what led them to re-enroll 
after failing or withdrawing from a course. This conversation shed light on their goals in college 
and factors that motivated them to persist. Reaction to course repetition ranged from nonplussed, 
to motivated to discouraged. The majority of repeaters held steady in their postsecondary 
ambitions despite setbacks in remediation. For many students, failure and repetition did not pose 
a serious challenge to their goals or a crisis in terms of their expectation to complete a degree. 
About a third of repeaters warmed-up in response to course repetition, and viewed the setback as 
a challenge which they would rise to meet. A minority of students lost postsecondary ambition as 
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a result of course repetition, and interpreted course failure as a negative signal about their ability 
to successfully complete college.  
In the following sections, I organize student data based on how setbacks in remediation 
affected their motivation to continue to invest time and effort in college.  
Holding Steady in Remediation 
The majority of repeaters in the qualitative sample maintained postsecondary aspirations. 
They retook remedial courses because they were determined to earn a degree, and often appeared 
unperturbed by the setback. They saw course repetition as an administrative inconvenience and 
annoyance rather than a crisis in terms of their sense of academic confidence or desire to earn a 
college degree. The decision to persist was driven by the fact that remediation is a requirement 
for academic progress and they saw no option but to continue. In order to move onto core 
courses in their major, or to graduate it was necessary to pass remedial math. An older, Uptown 
Community College student, who had returned to college at the age of 39, observed that failing a 
remedial course was no reason to give up on college: 
I think I'd have to be very insecure if I let something that small as one class beat 
me back to the point where I think that school is not for me, then I'd have to be 
very insecure. Then maybe there are other issues within my life that I need to deal 
with if one little setback is going to push me back. 
 
Students recognized that math remediation serves as a “gatekeeper” blocking access to 
subsequent courses they needed to take. When I asked a 22-year-old student at Riverview 
Community College, who was on her third repetition when I interviewed her, what motivated her 
to repeat, she responded simply: “Cause I needed to obtain a degree. I needed to unlock those 
other classes.” Another 22-year-old student at Riverview made a similar observation when asked 
what the biggest factors were leading to her decision to repeat a course: “I feel like the biggest 
factors would be me having to complete other math courses for my degree, so I definitely need to 
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get this one under the rug before I do anything else. So this is the big step. I need to pass this to 
go do everything else now.” 
A 19-year-old student, who was on her third repetition at Uptown observed that 
“motivation” was not the right word to capture what led her to repeat courses: “It's more so of a 
class where I feel like I'm obligated. I have no choice. I'm just going to keep taking it and taking 
it until I pass.” 
Many students noted that they were not motivated about remediation itself but about what 
stood on the other side of remedial requirements. A common source of motivation for repeaters 
was the desire to complete remediation and leave it behind, as a 21-year-old student at Riverview 
put it: “I really don't want to take remedial anymore. I just want to get it over with and never, 
ever take it again.”  
The literature on remediation suggests that students may lose postsecondary aspiration by 
interpreting placement into remediation, and failure to progress out of these requirements, as a 
negative signal about their suitability for college. However, this perspective overlooks the fact 
that many remedial math students, and repeaters in particular, have a history of difficulties in 
math starting in high school or earlier. For many students in the sample, failure in remedial math 
was not the first time that they had failed a math course. Thus, failure in math was not a new 
experience and did not dramatically alter their sense of self-efficacy as students or their sense of 
their chances for success in college. Many students I interviewed had failed math courses in high 
school. For example, Jeanine, a 22-year-old student attending Uptown, reported that math had 
been an academic barrier for her starting in high school:  
In high school, I failed [math] once. Yeah, I think it was just once that I failed it. I 
had to go to Saturday school for it, so I've always had a problem with math, but it 
turned into like, ‘Well, if you don't pass this, and if you don't get this grade on the 
Regents [Exam], then you're just not going to graduate,’ so it was a lot of stress, 
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and it kind of just made me not motivated for school in general. I don't want to 
blame it all on math, but it was definitely a big issue in my life. I've never been 
good at math. 
 
Warming Up in Remediation  
About a third of students in the sample warmed up as a result of setbacks in remediation. 
In contrast to many students who held steady, who seemed generally unperturbed by challenges 
in remediation, students who warmed up often described strong disappointment and frustration in 
reaction to setbacks in remediation and used these emotions as fuel to persist and retake courses. 
Students also adapted to course repetition, and framed the repeat as an opportunity to learn from 
the previous failure. Relationships with family members served as a source of motivation to 
persist. Some students who warmed up discussed financial motivations arising from repeating 
remedial courses that spurred them to redouble their commitment to completing remediation.  
Turning disappointment into motivation. The students who expressed the strongest 
sense of frustration and disappointment at failure and repetition often channeled those emotions 
to spur themselves on. For example, a 19-year-old student at Uptown Community College who 
was on her second attempt at a remedial course had found both placement into and then failure to 
pass remedial math a shock to her sense of her academic capabilities. By her account, she had 
been a successful high school student and was dismayed when she failed to gain entry to any of 
the four-year CUNY colleges, and was forced to begin college at a community college and in 
remediation. In response to a question about what motivated her to repeat, she responded:  
I'm motivated because honestly I really don't want to be here taking this class 
again. From the first day I signed up, I promised myself, I'm gonna pay attention, 
I'm going to do what I need to do, I'm gonna study, I'm not gonna slack off. I'm 
gonna listen, I'm gonna pay attention, take notes. YouTube videos, homework, 
whatever it is to pass this class... I will go to tutoring if I have to… But for me it's 
actually a motivation, because I'm just like, okay but you don't want to be taking 
this zero credit again. You know? Just do what you gotta do, get it over with, and 
move on with your life. 
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Other students interpreted the failure as a challenge to which they would rise to meet. A 
21-year-old student at Riverview Community College, who was on her third repeat, felt that 
failing the courses had strengthened her belief that she could successfully complete them:  
I don't want to say discouraged, because it was never an option for me not to take 
it over again or not to take it over and pass it. So, it just made me a little 
disappointed in myself, but I guess it gave me a little more motivation, because I 
can do it. I can't let this stop me. 
 
A 19-year-old student, repeating a remedial course at Riverview, observed that having already 
taken the course increased his level of effort by giving him a clearer sense of what to expect in 
the course and what was at stake: 
So I know about the course. I already know we're going to have to do a test. I 
already know the grading policy. I already know all that stuff. So certain people 
try harder because they already know what's to come. They already know what's 
going to happen if they fail. They know what's at risk more than others. Whereas 
other people, if it's their first time, they're just like, ‘Oh, I'll just take it next 
semester if I fail.’ I don't think they understand you have to keep taking it until 
you pass. 
 
Family as motivation. Several students noted that family members played a role a role in 
motivating them to persist after failures in remediation. An 18-year-old student at Riverview 
vowed to work hard on her second attempt at a remedial math course partly to show her family 
and friends that she could be successful: 
This semester I want to push through…. I need to tell myself like, ‘This is going to 
be worth it in the end. If you're going to be lazy you're going to have a bummy 
future, your future is not going to be as great as you thought it would.’ I want to 
be proud of myself. I want my parents, and my family members, and my friends to 
be proud of me knowing that I have done something to better myself and to better 
the people around me. 
 
A 19-year-old student at Uptown remarked that dropping out of college was not an option 
as her family expected her to earn a degree. After failing a college level math course, dropping 
down into remedial math and failing that course as well she felt discouraged but nonetheless 
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retook the remedial course another time, “I thought I would fail [the remedial course] again. 
Like, I felt discouraged again, but I knew I had to keep doing it to pursue what I want to do in 
life.” A 32-year-old student at Riverview who was on a third repetition said that he felt 
compelled to complete a college degree, partly because his father had never done so. When 
asked what motivated him to persist in spite of setbacks, he responded, “I have to, I have to. It'll 
be a trophy to me to finish school. My dad never finished school.” A 24-year-old veteran 
attending Uptown, who was on her third repetition, noted that being a good role model for her 
three-year-old son was an important source of motivation to persist: 
I mean I guess having a son really changes everything because I don't want to 
take that attitude towards school, because I don't want him to. I don't want him to 
rub off, and if I continue my education, eventually he'll put two and two together, 
‘oh mom is going to school, I'm going to school. Mommy doesn't like this subject 
and she kind of shirks it so I'm going to do the same thing when I have something 
I don't like or don't understand.’ I'm just trying to be the best role model for him. I 
want to finish so that he can see that his mom graduated and stuff. That's really 
important. That's one of my number one motivations for passing this math class so 
that he can, you know, see that his mom finished college or at least part of 
college.  
 
Financial motivation. For students who paid for courses themselves or who were close 
to running through their financial aid (often as a result of multiple repetitions in remediation), the 
cost of repeated courses played a role in their motivation to successfully complete. A 22-year-old 
student at Uptown who had dropped out of remedial math at a CUNY four-year college before 
coming to Uptown where she failed the lowest level remedial course, which she was now 
repeating, noted that the cost of repetition was one source of motivation: “Right, yeah, literally, 
and it was just like, more math that I have to take, and I don't get financial aid, so I have to pay 
for these classes. That's another reason why I'm really like, ‘I need to pass this class, because 
I'm not taking it again and paying for it again.’ 
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The 24-year-old veteran, quoted above, received tuition remission through the G.I. Bill, 
but this stipend covered only so many repeat courses, and she was nearing the limit. When I 
asked what motivated her to repeat, she responded: “The VA told me they're not going to pay for 
any more math classes. Yeah, they'll only pay for three so the fourth one, if it's not the next level, 
they're not going to pay for it.” 
The literature on the effects of remediation theorizes that one of the mechanisms through 
which remediation leads to attrition from college is through the additional costs that these 
courses impose. However, two-thirds of CUNY community college students have the majority of 
their educational costs covered by grants. Thus, remedial courses and even repeated remedial 
courses often do not result in tuition costs that students pay themselves. One 18-year-old student 
at Riverview, thought that the fact that her course expenses were covered by aid contributed to 
her first failure in remedial math: “I’m like, ‘I’m not paying this out of my pocket so I could just 
do anything willy nilly.’ But if I was paying it out of pocket I would maybe take it more seriously 
because that’s money, that’s my money that I earned, I worked for.”  
Cooling Out in Remediation 
For a minority of students in the sample, struggles in remedial math caused them to 
question whether they belonged in college and to seriously reevaluate their commitment to earn a 
college degree. A 20-year-old student at Uptown Community College, who was on her second 
attempt at a remedial course noted that failing the previous semester made her start to think that 
maybe she could not be successful in college: 
For a while, actually after that, after dealing with that, that's when I started to re-
think about college and whether this is for me or not…after that I just started 
doubting myself and questioning my abilities and what I know… The type of effort 
that I put into my work, or it feels like whatever I do, like nothing's going to 
change the outcome with college and all. 
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This student was also struggling in the repeat course at the time of our interview, and thought 
that she was unlikely to pass it. When we spoke, which was late in the semester, she was 
seriously considering not enrolling the subsequent term. 
A 45-year-old student at Uptown, who came back to college with the goal of becoming a 
social worker, had just learned that she failed her first remedial math class when we spoke late in 
the semester. She had also enrolled in a pre-matriculation, intensive remedial intervention 
designed for students with multiple remedial needs. Completing that program had allowed her to 
skip the lowest level of remedial math, but nonetheless she struggled in the mid-level remedial 
course she still needed to complete. She was very discouraged by her experience, and seemed 
unsure about whether or not she would repeat the class or drop out:  
It's like I'm not going to let this stop me from getting to where I need to get to. But 
then I have my days when I'm just so overwhelmed by the whole thing and I'm 
saying, ‘I don't know if I want to continue this.’  
 
She observed that her experiences in remediation had shown her that if you do not know basic 
math by the time that you get to college, then you do not belong in college. “This is your final 
level and you should know already, kind of attitude. If you don't know, then you don't belong 
here. That's what I feel. That's what I got from this whole college experience.” 
For some repeaters, aspirations to earn a degree had ebbed and flowed. A 22-year-old 
student paying her own way, took a four-year break from college in part as a result of failing a 
remedial math course. At the time that we spoke she was re-enrolled and in the process of 
repeating the remedial course that had led to her stop-out years earlier: “It was a lot, and I was 
just like, ‘I want to take a break from school.’ Actually, I didn't think I was going to go back, so 
I'm really glad to be back now.” 
Discussion 
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 Although there is no research-based consensus as to how remedial math effects students’ 
likelihood for success in college, many studies have found that the primary effect of remediation 
appears to be diversionary; causing students to earn remedial credits at the cost of college-level 
credits, and to lose time and momentum in remedial courses, but otherwise having no clear 
positive of negative effects on longer term postsecondary outcomes (Attewell, et al., 2006; 
Calcagno & Long, 2008; Kane et al., 2018; Martorell & McFarlin, 2011; Scott-Clayton & 
Rodriquez, 2012). This research provides some insight into why diversion may be a main effect 
of math remediation.  
Students do not appear to respond to failure in remedial math according to the predictions 
of economic models. Many students do not interpret failure in remediation as a signal about the 
their likelihood for success in college, and because few students pay for remedial courses 
themselves, the costs of taking, and retaking them, have limited influence on student behaviors. 
Consequently, remedial students get stuck between three countervailing forces: 1) the 
requirement to meet institutionally defined benchmarks of college-readiness, 2) their own 
tenacious postsecondary aspirations, and 3) often an inability to pass remedial courses (Bahr, 
2010a; 2010b). The result of this set of circumstances is that many students will churn in 
remedial math courses (Ngo & Velazquez, 2020).  
Clark (1960) hypothesized that academic failures in college would eventually lead 
students to give up, and opt for a workforce instead of a bachelor’s degree or take their chances 
on the job market. However, at the time that Clark wrote about cooling out there were still 
reasonable work opportunities for students without a college degree (Goldin & Katz, 2007). The 
proliferation of a “college for all ethos” along with changes to the labor market that make 
earning prospects for individuals without any college poor may make it less likely that today’s 
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community college students will cool out (Neilson, 2015; Rosenbaum, 1997; Autor & 
Wasserman, 2013).  
 Ongoing reforms to remedial math courses across the country may help more remedial 
math students escape the whirlpool of remediation, and make academic progress more readily 
(Zachry-Rutschow, Scott-Cormier, Dukes & Cruz-Zamora, 2019). This research provides 
support for two popular reform strategies: shortening remedial sequences, and placing remedial 
students directly into college-level math courses with academic support (often called “co-
requisite remediation”). Descriptive analyses show that students in CUNY community colleges 
who were placed into remedial math, failed or withdrew from a remedial math course and then 
managed to circumvent remediation and enter directly into college-level math had 77% pass 
rates in introductory level math courses (Bailey et al., 2010). Given the widespread nature of 
remedial course repetition and the lower rates of attempting and passing gatekeeper math for 
these students, colleges might consider implementing interventions to help students avoid 
repeating remedial courses after an initial failure of withdrawal. Given the high pass rates of 
students who avoided course repetition by taking alternative, usually redesigned, remedial 
courses, colleges could flag students who fail remediation for advisement and encourage them to 
take courses with redesigned structure, content or pedagogy. 
 This research provides additional evidence showing the persistence of postsecondary 
aspirations in the face of slow progress and setbacks (Deterding, 2015, Frye, 2012; Neilson, 
2015). Remedial repeaters maintained postsecondary aspirations for instrumental reasons, as a 
means to complete a degree and pursue a career, and expressive reasons that concerned seeing 
themselves as successful and capable, and through a sense of obligation to family members 
(Deterding, 2015). Repeaters often displayed “adaptive resilience” reframing failures in 
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remediation in a positive light, and learning from failures in order to take a more successful 
approach in the repeat course (Reynolds & Baird, 2010, pg. 167).  
Conclusion 
 In CUNY community colleges, 60% of students who fail remedial math courses go on to 
retake these courses, one or more times, in an effort to make academic progress; 33% of 
repeaters repeat courses two or more times. The widespread nature of remedial course repetition 
calls into question the assumption that assignment to remediation, and even failure in these 
courses lowers postsecondary ambitions for all students. Indeed, interview data from students 
who had previously failed or withdrawn from and repeated remedial math courses show that the 
majority of these students remained committed to their postsecondary goals in the face of, often 
significant, setbacks and delays to their accomplishment.  
 Repeaters displayed a range of reactions to setbacks in remedial math including holding 
steady in their postsecondary aspirations, warming up and cooling out. The majority of repeaters 
held steady, and viewed the requirement to repeat remedial courses as an annoyance and 
administrative inconvenience, but not as a crisis in terms of their sense of academic self-efficacy 
or their confidence that they would eventually accomplish their postsecondary goals. The 
unperturbed attitude of many repeaters to setbacks in remediation may be partly explained by the 
fact that, for this group of students, failure in math was often not a novel experience (Ngo & 
Velazquez, 2020). It did not introduce new information about their abilities, and therefore was 
not a shock to the system that caused students to reevaluate the costs and likely benefits of a 
college education, as the rational actor models would predict.  
About a third of repeaters warmed up in their postsecondary aspirations, doubling down 
on their commitment to complete remedial math and accomplish their goals. Students who 
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experienced surprise, strong disappointment and frustration in reaction to setbacks in remediation 
often channeled those emotions to propel them through a second attempt, and reframed setbacks 
as opportunities to learn from past failure. Students’ whose commitment to their postsecondary 
goals increased after setbacks in remedial math often discussed the importance of family 
members as people that they wanted to make proud through their accomplishments, or for whom 
they wanted to present a good example of persistence. For some students, the cost of repeating 
remedial courses provided a source of motivation to complete them. 
A minority of students cooled out as a result of setbacks in remedial math. Failure in 
these courses caused them to question whether they could be successful in college, or to question 
whether they belonged there. These students stopped out of college, or were seriously 
reconsidering whether or not college was right for them. 
The overall persistence of remedial math students is heartening. However, descriptive 
data on rates of attempting and passing introductory college level math courses show that 
aspiration and persistence are not enough to get students across the finish line. While repeaters 
who made it to gatekeeper math courses had strong pass rates at 73%, it is important to keep in 
mind that less than half of repeaters attempted gatekeeper math courses. This means that while 
the majority of students who fail or withdraw from a remedial math course are willing to give the 
course another try, their persistence has limits and the majority of them eventually drop out of 
remedial sequences before completing them. The impulse to keep trying in the face of academic 
setbacks, which the majority of remedial students in this sample possessed, is an asset, which, if 
properly supported by well-designed college-readiness interventions and adequate support, 
should result in much higher rates of completion in remediation. 
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Students who complete remedial requirements benefit academically (Chen, 2016; 
Sanabria et al., 2020). The types of students who are overrepresented in remediation, first 
generation in college students often from low-income backgrounds, are likely to encounter 
setbacks and challenges as they pursue postsecondary degrees. For these students, the ability to 
adapt to setbacks and keep trying means the difference between attaining postsecondary goals 
and failing to do so (Alexander el al., 1994). This research sheds light on dispositions and factors 
that enable community college students to persist in face of academic setbacks.  
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CHAPTER 5 
Gender and Performance in Remedial Math  
A growing body of research has examined the gender reversal in higher education. 
Female students, who prior to the 1970s, were far less likely than their male counterparts to enter 
college now have an advantage at every level of postsecondary education (Goldin, Katz & 
Kuziemko, 2006). Female students are more likely to enroll in college directly after high school; 
in college, they spend more time studying and earn higher grades than males, and female 
students are more likely to complete postsecondary degrees (DiPrete & Buchmann, 2013).  
The research on the female advantage in higher education has mostly focused on this 
phenomenon in four-year colleges; fewer studies have examined how gender affects performance 
in community colleges. Several studies on the effects of remedial course taking in community 
college have shown that female students have a performance advantage in math courses: they are 
more likely to make it through remedial sequences, and to attempt and pass introductory level, or 
“gatekeeper,” math courses (Bailey, Jeong & Cho, 2010; Chen, 2016). However, we have little 
insight into the mechanisms that drive the female advantage in math remediation. Given the 
important role that math remediation plays in determining students’ likelihood for success higher 
education and consequently in the labor market (Bailey et al., 2010; Bahr, 2016; Bailey & 
Belfield, 2017), the relationship between gender and success in remedial math courses is an 
important research topic. 
Indeed, female students’ stronger performance in remedial mathematics presents a 
paradox. Female students are overrepresented in the remedial population (Chen, 2016; Hodara, 
2018). Bailey and colleagues (2010) found that female students have weaker placement test 
scores than males, which would suggest lower average levels of ability in math. As a result of 
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poor test scores, female students are often placed into lower-level remedial courses, meaning that 
they face longer sequences of remedial courses and consequently lower likelihood of completing 
them (Bailey et al., 2010). Moreover, female students tend to have weaker confidence about their 
mathematical abilities, which may further undermine their performance in math classes 
(Catsambis, 1994; Correll, 2001; Spencer, Steele & Quinn, 1999). Despite all these setbacks, 
numerous studies have found that female students have a performance advantage in remedial 
math: they are far more likely to complete remedial requirements and move on to college level 
coursework than male students (Bailey et al., 2010; Chen, 2016; Davisson & Petrosko, 2015). 
This chapter draws on qualitative and quantitative data to describe and explain gender 
differences in rates of placement into, persistence through and completion of remedial math 
sequences in CUNY community colleges. Because there is little research investigating how 
gender affects performance in remedial math, in the following sections I draw on research on the 
female advantage in higher education more generally to point to possible mechanisms underlying 
the female advantage in math remediation including gender differences in performance on 
standardized tests, and the relationship between gender, academic effort and persistence. 
Literature Review 
Gender and Test Performance in Mathematics 
Much research has shown that gender affects performance on standardized tests. On 
average, males earn higher scores in mathematics, and females score higher in reading (Baker & 
Jones, 1993; Beller & Gafni, 1996; Hedges & Nowell, 1995; Gallagher & Kaufman, 2005). 
These gender differences persist in college placement tests such as the Scholastic Aptitude Test 
(SAT) and the American College Test (ACT) (Leahy & Guo, 2001). However, gendered 
differences in test scores may not reflect actual differences in ability. Research also suggests that 
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male performance on standardized math tests overestimates their ability, while female 
performance on the same tests underestimates ability. Thus, males with higher standardized test 
scores will receive lower grades in courses than females with lower standardized test scores 
(Stark & Grady, 1984; Strickler, Rock & Burton, 1993).  
A line of research suggests that gender differences in standardized math test scores may 
be driven by greater anxiety about competitive testing on the part of female students, which 
undermines their performance on such exams (Niedre & Vesterlund, 2010). Or, similarly, 
because math is viewed as a masculine domain, female students taking math exams are 
negatively affected by “stereotype threat,” or anxiety about confirming negative stereotypes 
about women or girls and math performance (Correll, 2001; Spencer, Steele & Quinn, 1999).  
There is not, to my knowledge, any research examining gender differences in 
performance on community college placement tests, which determine whether students are 
placed at college-level or required to take remediation. The two main placement tests used by 
community colleges are the ACCUPLACER and the COMPASS exams, which are developed 
and marketed by the same testing companies that create and market the SAT and ACT (Scott-
Clayton, 2012). It seems reasonable to assume that gender differences in four-year college 
placement exams would be evident in student performance on community college placement 
exams. 
Research on community college placements tests has shown that these exams only 
weakly predict student performance in college (Belfield & Crosta, 2012). Scott-Clayton (2012) 
found that the limited predictive validity of community college placement tests leads to 
systematic misplacement of students; some are “over-placed” or placed into college-level 
courses for which they are underprepared, while others are “under-placed,” ending up in 
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remedial courses when they could have been successful in college-level courses.  In math, Scott-
Clayton estimates that 18% of students are severely under-placed, meaning that they are placed 
into math remediation although they could have earned a grade of “B” or higher had they been 
placed directly into a college-level math course (2012). Scott-Clayton and colleagues (2014) 
found that women are more likely to be severely under placed by the ACCUPLACER and 
COMPASS exams into math remediation than men; the authors report that moving to a 
placement system that uses high school transcripts instead of placement test scores would greatly 
increase the number of female students entering directly into college level math.13 
Taken together, research on gender and performance on standardized testing suggests 
several mechanisms that may contribute to a female advantage in performance in remedial 
mathematics.  
Gender and Academic Effort 
The female advantage in remedial mathematics may be partially explained by the fact 
that female students expend more effort in these courses than their male counterparts, and are 
consequently better positioned to pass them. Studies examining student performance at the K-12 
and postsecondary levels have found that female students outperform male students on a variety 
of measures of effort including academic self-discipline, academic work habits, and time spent 
studying and doing homework (DiPrete & Jennings, 2012; Farkas, Grobe, Sheehan & Shaun, 
1990; Duckworth & Seligman, 2006; Morris, 2008; 2012; Jacob, 2002; Silverman, 2003). 
Male students may be less inclined to invest effort in academics due to a belief that trying 
in school is not appropriately masculine (MacLeod, 1995; Morris, 2008, 2012; DiPrete & 
 
13 Many community colleges are now reforming placements testing policies in order to help 
students avoid unnecessary time in remediation, see Barnett et al., 2018 
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Buchman, 2013), and this tendency may be more pronounced for students from low-income 
backgrounds (Legewie & DiPrete, 2012; Willis, 1977). Morris (2008, 2012) argued that one’s 
approach to academics does not simply reflect sex or gender-based characteristics, but instead is 
a vehicle through which men and women actively construct and perform gender. Researchers 
have noted that masculinity is often constructed in resistance to academic success (Epstein, 
1998), while characteristics associated with femininity are rewarded and lead to success in 
academic environments (Enwistle, Alexander & Olson, 1994). Morris (2008) observed that girls 
devote considerable effort to school while boys take pride in their lack of effort, and aim to “get 
by” in classes but not to excel (p. 737). Males are underrepresented among successful students, 
but those males who are successful tend to attribute their success to natural talent and not to 
effort (Epstein, 1998; Morris, 2008; 2012). Similarly, faculty at the schools where Morris 
collected data described boys as smart but lazy, and girls as hard working (2008; 2012). Thus, 
the perception that male academic success is a product of intellectual talent while female 
academic success results from conscientiousness and effort, is itself a stereotype that reflects and 
contributes to gender bias.  
However, the extent to which masculinity is enacted in resistance to academic success 
may depend on the social context of schools. The local environment affects the gender academic 
performance gap (Autor & Wasserman, 2013; Buchman & DiPrete, 2006; Entwistle, Alexander 
& Olson, 1994). Legewie & DiPrete (2012) argued that school context plays an important role in 
either fostering or inhibiting a construction of masculinity in tension with academic achievement. 
Studying outcomes for German fifth grade students, the authors found that boys’ academic 
performance benefits more, than that of female students, from higher income peers, and learning 
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oriented school environments. Thus, better-resourced and higher performing schools had smaller 
gender performance gaps (Legewie & DiPrete, 2012). 
Female students may direct more effort toward remedial math courses, which would 
make them more likely to successfully complete them. Male students may be less likely to invest 
effort if they view trying in these courses as in tension with their masculine identity. Further, the 
social context of remedial courses may further exacerbate the likelihood that male students will 
invest limited effort. 
Gender and Persistence 
Persistence is critical to success in remedial mathematics. Bailey, Jeong and Cho’s (2010) 
study on student progress through remedial course sequences revealed that the majority of 
students fail to complete remediation not due to course failure, but due to failure to enroll in an 
initial or subsequent course. Bailey and colleagues’ (2010) paper has become an almost 
obligatory citation in the many academic papers on the effects of college remediation that 
followed its publication. It is usually cited to illustrate the failures of the traditional remedial 
sequence: how few students who are assigned to remediation ever complete the requirements and 
advance to college-level math or English. However, an often overlooked finding that emerges 
from Bailey and colleagues’ (2010) study is the fact that the main barrier to progress in 
remediation is not that students fail to master course content; they fail to complete remediation 
because they fail to enroll. Indeed, other research has indicated that student drop out from 
remedial sequences is one of the most important factors leading to low rates of postsecondary 
attainment (Chen, 2016; Bahr, 2012). Persistence through remedial courses likely plays a large 
role in separating students who complete remediation and enter college-level math from those 
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who do not, and may help to explain the female advantage in completion of remedial math 
courses.  
Research indicates that female students show higher levels of persistence in completing 
academic tasks and greater eagerness to learn (Zill & West, 2001). Females demonstrate higher 
levels of persistence in college majors, and higher college graduation rates than their male 
counterparts (Bailey & Dynarski, 2011; Peter & Horn, 2005; DiPrete & Buchmann, 2006; 
Charles & Luoh, 2003), though some of the gendered differences in graduation rates are 
explained by the fact that females tend to enroll in less academically rigorous majors (Alon & 
Gelbgiser, 2011; Conger & Long, 2010).  
From an economic perspective, female students may have stronger incentives to invest in 
higher education, and to persist despite setbacks. Research suggests that women now derive 
stronger economic benefits than men from earning a college degree including wage growth, 
improved prospects for marrying another college educated person and lowered risk of divorce, a 
higher standard of living and insurance against poverty (DiPrete & Buchmann, 2006). 
If female students are more persistent in remediation they will be more likely than male 
students to stick with remedial sequences, and to reenroll after withdrawals or failures. 
Obviously, students who stay enrolled, as opposed to dropping out of remedial courses before 
completing them, stand a much better chance of making it to introductory level courses and of 
passing them.  
Results 
Performance on standardized math tests, effort and persistence have all been shown to 
play a role in the gendered differences in performance in higher education. Little research has 
explored how these factors may contribute to the female advantage in remedial mathematics. In 
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the following sections, I present findings on placement test scores, effort directed toward 
remedial classes and persistence for male and female students to provide possible explanations 
for why females are more likely than males to complete remedial requirements, and attempt and 
pass introductory college-level math courses. 
Placement, Persistence and Completion in Remedial Math Sequences  
Placement: Who is More Likely to be Placed into Remediation? 
When students enter community colleges, they are usually required to take placement 
tests as part of the matriculation process, unless they have other test scores, such as SAT or New 
York Regents exams, which are high enough to exempt them from placement testing. Placement 
tests determine what courses students should take in community college, and importantly, they 
assess whether or not students are college-ready in math and English.  
In the CUNY system, until 2017 when the system began to redesign placement testing 
policy and change scores for determining college-readiness, students took a suite of 
ACCUPLACER tests for math placement. Students first took the Elementary Algebra exam, 
which if they met the cut score for college-readiness, placed them into a college-level math class. 
If they failed this test, however, they were required to take a second Arithmetic exam. If a 
student failed the arithmetic exam, she was placed two levels below college-level; if she passed 
the arithmetic exam she is placed one level below college-level. As noted in an earlier chapter, 
the number of remedial courses that a student is required to take based on their level of 
placement will vary by college and by college major. In general, though, lower levels of 
placement mean more remedial courses to complete. And, unsurprisingly, the more levels of 
remediation a student is required to complete, the less likely it is that he or she will ever 
complete these requirements and make it to college-level math (Bailey et al., 2010).  
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As displayed in Table 13 below, on both the Arithmetic and Elementary Algebra exams, 
male CUNY students earn higher scores than female students on average, though the male 
advantage is larger on the Arithmetic than the Elementary Algebra test. Men score 5.37 points 
higher, on average, on Arithmetic, and 1.16 points higher, on average, on Elementary Algebra. 
These differences in test score are statistically significant at the .000 level.  
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Table 13 
Average test scores for male and females students on Arithmetic and Elementary 
Algebra placements tests (scores converted to Z-scores) 
 Score 
Range 
Average 
score 
Average 
Male 
Average 
Female 
T score 
Arithmetic -1.24-3.29 -3.57e-09 .160 -.137 
 
-18.08*** 
(14,576) 
Elementary 
Algebra 
-.932-4.69 -8.38e-11 
 
.041 
 
-.036 
 
-4.87*** 
(15,877) 
 
Male students earn higher scores in all racial groups as Figures 2 and 3 show. The one exception 
to this pattern is that Asian females score about half a point higher than Asian males on the 
Elementary Algebra exam. Overall, the gendered differences in test scores on Elementary 
Algebra are quite small for all groups. 
Figure 2  
Average Arithmetic Placement Score by Race and Gender 
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Figure 3 
Average Elementary Algebra Score by Gender and Race 
 
 
As Figure four below illustrates, as a consequence of gender differences in placement exam 
performance, 30% of male students place at college-level and require no remediation as 
compared to 24% of female students. For those students placed into remediation, 27% of male 
students require only one level of remediation in comparison to 21% of female students, while 
55% of female students are placed two levels below college-level in comparison 43% of male 
students. 
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Figure 4 
Percentage of Female and Male Students by Placement Level 
 
Persistence: Who is likely to repeat after failing? 
Once placed into remedial courses, on average, less than half of students will successfully 
complete them (Chen, 2016). Attrition from remedial sequences is an important factor 
contributing to low rates of credit accumulation and college completion (Bailey et al., 2010; 
Bahr, 2010c; Chen, 2016; Hodara, 2018). Because remedial courses are mandatory prerequisites 
for access to college-level math courses, which are, in turn, required for most degrees, students 
who drop out of remedial sequences are unlikely to make academic progress. If female students 
are more likely to persist through remedial math sequences, and re-enroll after course failures, 
this could help to explain the female advantage in remedial math.  
In the quantitative sample, male and female students who took remedial math were 
roughly equally likely to fail at least one course, however female students were more likely to 
repeat courses they failed. Of the 19,040 students who took remedial math, 9,718 students failed 
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or withdrew from at least one remedial course. Of these 9,718, 53% (N=5,144) were female and 
47% (N=4,574) were male. Of those students who failed or withdrew from at least one course, 
59% (N=5,742) repeated a course at least once. Of these repeaters, 55% (N=3,185) were female 
and 45% (N=2,557) were male (!! = 36.22, p < .000). 
Table 14 below shows the results for logistic regressions predicting who, among remedial 
math students that fail a course, is likely to repeat that course at least once. The dependent 
variables for these analyses is coded as “1” if a student ever repeated a course, and “0” if the 
student had no repeats. In these regressions, rather than looking at gender and race separately, I 
include a variable that combines gender and race to provide more detail on which students are 
more or less likely to repeat courses.  
Model one predicts the likelihood of repeating a remedial course controlling for student 
race and gender (the comparison group is white females). For each racial group, male students 
are less likely than female students to repeat, however among Hispanic students both male and 
female students are less likely than white females to repeat. The male disadvantage is statistically 
significant for each racial group. Model two includes variables for age, Pell grant receipt, 
enrollment status and high school GPA. Adding these additional demographic and academic 
variables does little to change the direction, size or statistical significance of the effect of gender 
on the likelihood to repeat. Finally, model three includes all the variables included in model two, 
and adds controls for the level of remedial placement (one level below college-level is the 
comparison group) and the college the student attended (Borough Community College is the 
comparison group). Like model two, the addition of new controls does little to affect the 
relationship between gender and the likelihood to repeat a remedial course.  
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All males have lower odds than their female counterparts to repeat a course after failing 
or withdrawing; Hispanic and Asian males have the lowest odds of repeating a course. Students 
placed two levels below college-ready, the lowest placement level, are less likely to repeat than 
students placed at one level below. Part-time students are far less likely to repeat than full-time 
enrolled students; students with higher high school GPAs are slightly less likely to repeat, though 
the magnitude of the effect of high school GPA is small. Remedial students at Uptown and 
Riverview community colleges have lower odds than students attending Borough to repeat. 
Students who receive Pell Grants have 20-25% higher odds to repeat a course. 
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Table 14  
Logistic Regression Results Predicting Which Students Who Fail Remedial Math Are Likely to Repeat 
 Model 1 
(N=9,718) 
Model 2 
(N=8,712) 
Model 3 
(N=8,043) 
Variables β SE OR p 
value 
β SE OR p 
value 
β SE OR p 
value 
White male -.345** .132 .708 .009 -.329* .142 .719 .021 -.351* .151 .704 .020 
Black 
female 
-.167 .106 .845 .111 -.218 .115 .804 .058 -.163 .121 .849 .177 
Black male -.409*** .107 .665 .000 -.436*** .116 .646 .000 -.396** .122 .672 .001 
Hispanic 
female 
-.229* .102 .795 .024 -.325** .110 .723 .003 .239* .116 .788 .040 
Hispanic 
male 
-.435*** .103 .647 .000 -.496*** .111 .608 .000 -.449*** .118 .639 .000 
Asian 
female 
.043 .139 1.04 .756 .033 .149 1.03 .825 .143 .159 .15 .368 
Asian Male -.395** .132 .674 .003 -.479*** .140 .620 .001 -.506*** .149 .603 .001 
Age     -.014* .006 .986 .018 .009 .006 .991 .139 
Part-time     -.528*** .060 .590 .000 -.486*** .064 .615 .000 
Pell Grant     .192*** .054 1.21 .000 .222*** .059 1.25 .000 
HS GPA     .005** .002 1.00 .003 .004* .002 1.00 .020 
2 levels 
below  
        -.161** .056 .851 .004 
Uptown         .554*** .063 .575 .000 
Riverview         -.715*** .071 .489 .000 
Intercept .646*** .093  .000 .591** .213 1.81 .006 1.09*** .228 2.98 .000 
Pseudo R2 .004    .014    .028    
*p < .05. **p < .01. ***p < .001 
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In practical terms, these regressions provide insight into who is more likely to persist in 
remedial sequences despite failure, and who is likely to drop out after failing a course. Part-time 
enrolled students have worse outcomes than full-time enrolled students on many academic 
postsecondary outcomes (Maggio & Attewell, 2019; McKinney, Novak, Hagerdorn & Luna-
Tores, 2019). Part-time students may have a more tenuous connection to and a lower level of 
investment in college. For these students, a course failure may pose too large of a barrier to 
rebound from. Students with low levels of remedial placement may perceive failure in a remedial 
course as a large setback as they will still face a lengthy sequence of remedial requirements. 
Though, the reader should keep in mind that female students are highly overrepresented in 
lowest levels of remediation, and yet they are more likely to repeat. It is interesting that the 
college the student attends has such a large and significant impact on the likelihood to repeat. 
There may be many institutional factors that are at play. However, Borough Community College 
has the shortest remedial math sequence, just one course, of the colleges in this sample. Failure 
may pose a less daunting setback when there is still just one course to complete even after an 
unsuccessful attempt. In terms of the positive factors, students who receive Pell grants have 
significantly higher odds of persisting than students without Pell. This is likely due to the fact 
that Pell grants will cover the cost of repeated courses, thereby reducing the economic burden 
that repeating would cause.  
For nearly all-racial groups, female students are more likely to persist after course failure 
in remedial math. In the case of Hispanic students, both male and female students have lower 
odds of repeating courses. 
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Once students complete remedial math sequences, they must pass introductory level math 
courses. Completing a college level math course is critical for postsecondary progress. Indeed, 
passing introductory level math and English courses is often used as metric to indicate early 
academic momentum (Befiled, Jenkins & Fink, 2019). In the following sections, I explore 
gender differences in student likelihood to attempt and pass introductory level college math 
courses.  
Completion: Who Attempts and Passes Introductory Level Math Courses? 
Table 15 below shows the results of logistic regressions predicting the likelihood that 
students who ever took a remedial math course attempted college-level math. Because students 
must complete remediation before they are eligible to enroll in college-level math, this regression 
shows who is more likely to complete remediation.  
Even without considering the effect of placement test scores, male students have lower 
odds of attempting college-level math. Model one predicts the likelihood of ever attempting 
college-level math while controlling for demographic characteristics, enrollment status, Pell 
Grant receipt, high school GPA, and the college the student attended (Borough Community 
College is the comparison category). Controlling for all other variables in the model, male 
students have 24% lower odds of ever attempting a college-level math course; this difference is 
significant at the .000 level. In model two, which includes Elementary Algebra placement test 
scores, males have about 30% lower odds of introductory college math than their female 
counterparts. In model three, when Arithmetic placement test scores are added as a control 
variable, the likelihood that male students will ever attempt gatekeeper math is greatly reduced. 
Controlling for Arithmetic placement scores and all other variables in the model, males have 
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nearly 40% lower odds than females of attempting college-level math; this difference is 
significant at the .000 level. 
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Table 15 
Logistic Regression Predicting Which Remedial Math Students Are More Likely to Attempt College-level Math 
 Model 1 
(N=15,486) 
Model 2 
(N=14,315) 
Model 3 
(N=11,227) 
Variables β SE OR p 
value 
Β SE OR p 
value 
β SE OR p 
value 
Male -.249*** .033 .779 .000 -.367*** .040 .693 .000 -.466*** .041 .627 .000 
Age -.007 .004 .993 .128 .012* .012 1.01 .025 -.006 .005 .993 .125 
Black -.318*** .060 .728 .000 -.269*** .071 .763 .000 -.201** .071 .817 .005 
Hispanic -.241*** .058 .785 .000 -.220*** .068 .802 .001 -.177** .068 .837 .010 
Asian .294*** .072 1.34 .000 .093 .086 1.09 .275 .255** .086 1.29 .003 
Part-time -.68*** .049 .506 .000 -.632*** .059 .531 .000 -.616*** .059 .540 .000 
Pell Grant -.067* .040 .935 .100 .054 .049 1.06 .278 .055 .049 1.06 .260 
High School 
GPA 
.021*** .001 1.02 .000 .016*** .002 1.02 .000 .019*** .002 1.01 .000 
Uptown -.428*** .042 .652 .000 -.437*** .052 .656 .000 -.412*** .052 .663 .000 
Riverview -.283*** .049 .753 .000 -.212*** .061 .809 .000 -.212*** .060 .809 .000 
Arithmetic 
Placement Test 
Score 
 
-- 
 
-- 
 
-- 
 
-- 
 
-- 
 
-- 
 
-- 
 
-- 
.030*** .001 1.03 .000 
Algebra 
Placement Test 
Score 
 
-- 
 
-- 
-- 
 
-- 
-- 
 
-- 
-- 
 
.076*** 
 
.002 
 
1.09 
 
.000 
 
-- 
 
-- 
-- 
 
-- 
-- 
 
-- 
Intercept -.461** .157 .630 .003 2.47*** .197 .085 .000 -1.63*** .189 .196 .000 
Pseudo R2 .0421    .090    .072    
*p < .05. **p < .01. ***p < .001 
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Table 16 shows logistic regressions predicting the likelihood that students who took 
remedial math courses and attempt introductory college math will pass it. Similar to the results in 
table three above, males who attempt gatekeeper math are less likely to pass it even without 
controlling for placement test scores. Model one shows that, controlling for demographic and 
academic characteristics, males have about 18% lower odds of passing gatekeeper math; this is 
statistically significant at the .001 level. When placement test scores are added to the model in 
models two and three, males have 23-24% lower odds of passing gatekeeper math, which is 
statistically significant at the .000 level. 
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Table 16 
Logistic Regression Predicting Which Remedial Math Students Are More Likely to Pass College-Level Math 
 Model 1 
(N=8,835) 
Model 2 
(N=5,918) 
Model 3 
(N=5,750) 
Variables β SE OR p 
value 
β SE OR p 
value 
β SE OR p 
value 
Male -.193*** .056 .824 .001 .258*** .068 .772 .000 -.270*** .069 .763 .000 
Age .055*** .009 1.06 .000 .067*** .012 1.07 .000 .057*** .012 1.06 .000 
Black -.591*** .104 .554 .000 .585*** .124 .557 .000 -.556*** .125 .573 .000 
Hispanic -.432*** .101 .649 .000 -.383** .121 .682 .002 .373** .121 .689 .002 
Asian .012 .122 1.01 .916 -.035 .147 .965 .380 .027 .147 1.03 .857 
Part-time -.369 .091 .691 .000 -.144 .112 .866 .097 -.132 .113 .876 .240 
Pell Grant -.169* .068 .845 .013 -.110 .085 .895 .195 -.114 .085 .893 .184 
High School 
GPA 
.013*** .009 1.01 .000 .011*** .002 .07 .000 .011*** .002 1.01 .000 
Uptown .473*** .067 1.59 .000 .416*** .083 1.52 .000 .425*** .083 1.53 .000 
Riverview .039 .075 1.04 .595 .087 .094 1.09 .356 .078 .093 1.08 .405 
Arithmetic 
Placement 
Test Score 
-- -- -- -- -- -- -- -- .007*** .002 1.01 .002 
Algebra 
Placement 
Test Score 
-- -- -- -- .031*** .004 1.03 .000     
Intercept -.169 .276 .844 0.539 -1.11*** .355 .329 .002 -.445 .338 .641 .187 
Pseudo R2 .0275    .0370    .0266    
*p < .05. **p < .01. ***p < .001 
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The male disadvantage, controlling for test scores, is larger in magnitude for attempting 
than passing introductory college level math. While males who attempt introductory math 
courses also have lower odds than female students of passing the course, this disadvantage is 
smaller. The fact that the male disadvantage is larger for attempting gatekeeper math suggests 
that fewer males complete remedial sequences, and therefore do not get the opportunity to 
attempt an introductory math course.  
 To explore some of the mechanisms that may contribute to the results reported above, I 
turn to the qualitative data on student experiences with test anxiety and effort that they reported 
directing to their work in remedial math. 
Test Anxiety and Effort in Remedial Math 
Research suggests that the under prediction of female performance by standardized math 
tests may be driven, in part, by greater test anxiety among female students. As part of the 
qualitative data collection for this study, I asked students enrolled in developmental math courses 
to describe what they considered to be their biggest challenges with math. It was much more 
common for female students to report problems with testing as the largest barrier to academic 
success in math. Twelve out of 37 female interview participants (32%) described challenges with 
testing in math, while four of 23 (17%) of male participants described problems with testing. 
Female and male students described test anxiety in math in very similar terms, noting that it 
made their brains “turn off,” and made course content they felt that they understood during class 
suddenly irretrievable to them. 
Diego: “The anxiety, too. When I had to do the test, sometimes I feel like my brain goes off and I 
don't remember what I have to do. Something I have to learn how to work under that situation 
and try to memorize more.” 
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Delores: “I think at times I get really nervous when I test. I think at times I overthink the problem 
or whatever. I've been in tests where I've studied for and I'm just go blank. I don't remember. I'm 
like oh my gosh, I can't believe it. Maybe I think I have anxiety when it comes to testing. It's like 
oh my gosh. If I know how to take a test and it's a really major, major test, I get so 
overwhelmed.” 
 
It may be that it is more common for female students to experience anxiety around testing 
in remedial math, or it may be that female students will more readily admit that they experience 
anxiety during math tests. Whatever the case may be, it was far more common for female 
students to discuss test anxiety as a math challenge. If female students are more likely to 
experience test anxiety that compromises their performance on exams, this may help to explain 
why placement test scores underestimates their performance in remedial courses. However, poor 
test performance would not only affect placement test scores, but would also negatively 
influence female performance in remedial math courses where students are required to perform 
well on quizzes and tests in order to pass the classes. Test anxiety may play a role in bringing 
about weak performance on placement tests for females students, but it also raises questions as to 
why female students have stronger courses outcomes in spite of challenges with testing. 
Standardized tests do a poor job of capturing non-cognitive factors such as self-
discipline, effort or disposition toward learning, which play a larger role in teacher evaluations 
and grades (Duckworth & Seligman, 2006; Cornwell, Mustard & Van Parys, 2012). Stronger 
effort in remedial math courses, despite challenges with test taking, may help to explain the 
female advantage. In the subsequent section, I explore gender differences in self-reported 
measures of effort in remedial math classes.  
Effort: Who tries harder in remedial math courses? 
During interviews with developmental math students, I asked students a series of 
questions to assess the level of effort they were devoting to their current math course. I asked 
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whether they used any academic resources (such as tutoring, math lab, professor’s office hours, 
or online resources) to support their performance in class, and how many hours they devoted to 
homework for the course in an average week. I also asked them to rate their level of effort in the 
course on a scale from one (low effort) to six (high effort), and then asked then to explain why 
they had chosen the rating that they did, and to provide examples of their behaviors to illustrate 
their self-rated level of effort. I also asked students to compare their level of effort to that of their 
classmates. Did they believe that they were doing more, less or the same as most other students 
in the course? 
Female students rated themselves more highly on all measures of effort. Female students 
rated themselves higher than males on using academic supports, and on the number of hours 
devoted to homework. A larger proportion of female students reported that they used academic 
supports; females also reported using a greater variety of academic supports than male students. 
Seventy-three percent of female students (27 out of 37) reported using academic resources to 
support their performance in remedial math; 65% of males (15 out of 23) reported using 
academic supports. Of the students who reported using academic supports, female students 
reported using more supports (i.e. tutoring and online resources). Female students used an 
average of 1.9 academic supports, while male students used an average of 1.7 academic supports. 
Female students also reported higher numbers of hours devoted to homework for their remedial 
math course each week. There was a large range in the number of hours students reported 
spending on homework in average week, from 0-21 hours. Males reported a range of 0-6 hours 
per week, and females reported a range of 0-21 hours per week. The average number of hours 
males reported devoting to homework was two, while the female average was more than five and 
a half hours per week (t=-2.63, df=48, p < .01). 
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Females also rated themselves higher in terms of the level of effort they believed that 
they were directing toward the remedial math course. On average, male students rated their level 
of effort at 4.13; the average rating of females on effort was 5.16 (t=-3.50, df=58, p < .000). 
The number of hours students report devoting to homework each week, and the number 
of resources employed to support their performance in math are concrete indicators of effort. 
However, self-reported levels of effort have less clear meaning, and require some context to 
understand. For example, some students gave themselves a low effort rating because they felt 
that they understood the material well, and therefore did not need to invest a high level of effort 
in order to be successful. Some students reported that their level of effort was low, not due to 
laziness or indifference to the course, but because they felt discouraged by their inability to grasp 
the material. These students described withdrawing effort as a self-protective measure. On the 
other end of the spectrum, some students gave themselves relatively high effort ratings (4-5) 
despite the fact that they had told me that they completed no homework for the course, or used 
online math resources to cheat on every assignment.  
“Effort” is a subjective concept. What students considered a high level of effort often 
differed from what I would consider a high level of effort, and conversely, some students gave 
themselves lower ratings despite the fact that they appeared, to me, to be doing a great deal of 
work in the course. In interviews, I asked students to explain why they gave themselves the 
rating that they chose for effort, and asked them to provide examples of what their level of effort 
in class looked like. The following interview excerpts provide some context for how male and 
female students described their level of effort in remedial math. Effort ratings for males ranged 
from 2-6, for females the range was 3-6.  
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Three male students gave themselves a two for effort; no females rated their effort level 
this low. Clark, a 29 year old, African American student, who had failed three remedial courses 
previously, gave this explanation for selecting two as his effort level: “Because I kept coming in 
late and I didn't go to tutoring to reinforce my weaknesses… Yeah, like once in a while, if I'm 
about to pass it then I'll do the homework. But I don't put enough effort into it. So I'll say that's 
why I struggled in math.” Clark told me that he arrived to the remedial math course an hour late 
nearly every day. Clark saw a direct connection between his lack of effort and his struggles in 
math. 
Paul, a 25 year old, Hispanic student who was on a second attempt of a course he had 
previously failed also rated his level of effort at two, and gave the following explanation:  
Yes, cause I could be putting a lot more, like I said I could be studying five days a 
week. Every day I should be studying but I don't… I was really motivated in the 
military. When I had a task, I did it right away and now I'm like self-managing 
myself. I don't have a sergeant telling me what to do or no deadline. It's different. 
 
Five male students and one female rated their effort level at three. Julia, a 22-year-old 
African American student was on her second attempt at the lowest level remedial math course. 
She told me that she hated math, and was investing the minimum effort necessary to pass the 
class. She used online resources to cheat on the homework assignments. She noted that her level 
of ability in math was low, and this made the course really challenging:  
I just don't get it even if she explains it to me. It takes a while for me to get it 
cause I don't know. If you don't know how to multiply and stuff it's still hard to 
understand what she's teaching cause you don't know how to multiple, you don't 
know how to divide properly... I probably can [learn the material] if I just focus, 
but since I'm not focused, I'm not going to learn it. If I probably just really, really 
try, if I try I can do it, but I don't want to try.  
 
Level of ability in math is another factor that influences effort. Students with very weak 
foundational skills, as Julia described, will need to exert more effort to be successful. Julia 
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wanted to meet the requirements to pass the course and move on, but lacked the motivation to 
invest the effort needed to learn the material.  
In contrast, two males who rated their level of effort as three noted that they were not 
investing a high level of effort because they found the course easy. Marcus, a 39-year-old white 
student who had previously failed a remedial math course, gave this explanation for why he had 
rated his effort level at three: “I'm not putting that much effort in probably because I'm not 
finding it that taxing.” Similarly, Cameron, a 25 year old international student from Africa taking 
the highest level remedial course noted that he never did homework because he did not feel that 
he needed to: “Again, to be successful you have to practice, but I'm not doing that. But I'm not in 
the way that I'm about to fail the class. I'm pretty sure even if I keep doing the same thing I 
would pass the class, 100% sure.”  
Seven females and four males rated their level of effort at four. In general, for male and 
female students, a rating of four translated to investing some level of effort in the course, but not 
a rigorous level. Dave, a 20-year-old Hispanic student who was on his second attempt of a 
remedial course, explained why he rated his effort at four: “Yeah, not as much as most, but 
definitely not all the way, there is some effort going into it. I am going to tutoring sessions, I am 
very attentive in class, I'm engaged.” Similarly, Angela, an 18-year-old, international student 
explained her rating: “I think that I can do more. Yeah. I'm just doing my homeworks, and some 
math lab. After that, I mean, I'm not doing anything else. I think that I can do more.” In contrast, 
Janet, a 20-year-old Hispanic student also rated her level of effort at four, despite the fact that 
she cheated on all the assignments and tests: “Because I do the homework on time, even though 
I'm not doing it the correct way by not cheating, but I feel like it gives me results.” This was 
Janet’s third attempt to pass remedial math, having withdrawn from the same course in two prior 
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terms. Lacking the math skills, she decided that cheating was the only way that she could pass 
the course, and felt that there was no incentive to work to learn the material given that she 
received no credits for the class. Still, she considered the work she was doing to meet the course 
requirements, illicit or not, to amount to a legitimate investment of effort.  
Twenty-nine females and ten males rated their effort level as either a five or a six. For 
both male and female students, ratings of five and six generally meant that the student was 
investing a lot of effort, and/or they were highly motivated and very much wanted to pass the 
course. For example, Pedro, a 27-year-old international student who was repeating the highest-
level remedial course, rated his effort at five: “Because I really am working hard to pass the 
class. And I'm really taking serious and I didn't miss any, any classes this semester.” Some 
students who rated their effort level highly were compelled to invest a high level of effort 
because their math skills were weak. Chloe, a 32-year-old, African American student with 
dyslexia who had failed two lower level remedial courses two times each, rated her level of 
effort at six:  
Why I picked that number? I go to tutoring, when he offered private tutoring I 
took it, I took all of my assignments asked written and on the computer, I'm there 
at every class. I haven't missed a class yet. Most students have probably missed at 
least one class, dropped out by now or two classes. I have not missed one. 
 
While this study assumes that effort contributes to positive outcomes in remedial courses, 
the relationship between effort and success was not always positive. Some students who gave 
themselves low ratings for effort passed their courses, while other students who tried hard 
struggled. Chloe went on to say, “My level of effort is really high and I'm sad that I'm getting the 
grades that I'm getting. That's really frustrating.” Chloe’s willingness to continue to invest effort 
in the face of repeated failure and negative outcomes is itself remarkable.  
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A factor that complicates interpreting self-reported levels of effort for remedial math 
students is that students often measure effort in relationship to other students in remedial math 
classes or to their own past efforts. Because the average level of effort in remedial math courses 
is often quite low, assessment of effort may be inflated in relation to the very low level of effort 
demonstrated by peers. It was common for students to make comments similar to the following:  
My level of effort, I feel like, is higher than other people in my class because a lot 
of people are absent. I've only been absent twice, which may seem like a lot to 
people, but I've seen that other people have been absent a lot. When they come 
into class, they get upset that the professor is asking them to leave because they've 
been absent so many times that you've just been dismissed from the course 
because of the attendance requirement. 
 
Consistent attendance, which constitutes a necessary but basic level of effort in a college class, 
was often cited as the main evidence of effort. For example, Bindi, a 20-year-old student 
repeating a remedial course rated her level of effort at five despite the fact that she did not do 
homework, and had difficulty staying focused during class. When I pointed out this 
inconsistency to her, she responded: “I mean, I'm attending classes and I'm participating. I'm 
there most of the time.”  
Among the students in the qualitative sample, female students rated themselves more 
highly on all measures of effort in remedial math courses, which provides insight into their 
stronger performance in the courses. However, as the qualitative data shows, “effort” may mean 
different things to different people, and the relationship between effort and academic success is 
not always positive. Further, because directing effort to academics may be considered 
unmasculine (MacLeod, 1995; Morris, 2008, 2012; DiPrete & Buchman, 2013), female students 
in the qualitative sample may be inclined to assign themselves higher ratings of effort than males 
regardless of the true investment they are making in the course.  
Discussion 
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 Male students, and particularly those at the low end of the placement test score spectrum, 
struggle to complete remedial math. They are less persistent in remedial sequences, and appear to 
direct less effort toward the courses. The dynamic between gender and effort in remedial math 
classes may be complicated by the fact that math is seen as a masculine domain in which male 
students should excel, while assignment to remediation suggests a lack of mastery. Seen in this 
way, taking remedial courses in math is a gender as well as an academic failure for male 
students. If a display of academic effort and a lack of proficiency in math undermine displays of 
masculinity, male students in remediation may be doubly unlikely to invest effort.  
Further, low-income students are overrepresented in community colleges, and in remedial 
courses. And, remedial courses have been criticized for their lack of academic rigor, and for 
conveying low academic expectations to students (Grubb, 2001). If the socioeconomic level of 
peers and the extent to which classrooms are learning oriented impacts the gender performance 
gap (Autor & Wasserman, 2013; Buchman & DiPrete, 2006; Entwistle, Alexander & Olson, 
1994;Legwie & Diprete, 2012) remedial math classes are likely particularly disadvantageous 
environments for male students.  
One of the dominant hypotheses as to how assignment to remediation leads to poor 
postsecondary outcomes, such as drop out, is that taking these courses “cools out” or lowers 
postsecondary ambition (Clark, 1960; 1980). The findings presented in this chapter on gender 
and persistence offer some evidence that gender is related to the stability of postsecondary 
ambition, and that male students are more prone to cool out in remediation than their female 
counterparts. It may be that because math is stereotyped as a masculine discipline, female 
students in remediation are less discouraged by course failure and are therefore more willing to 
give a course another try after an unsuccessful attempt.  
 162 
Rather than retake a remedial course after a failure or withdrawal, male students may 
decide that the immediate rewards of the labor market are more attractive than staying in college. 
Given the historic dominance of males in blue-collar occupations, which often have low 
education thresholds but nonetheless often provide middle-income wages, male students in 
remedial mathematics may be believe that their future earning prospects are decent without any 
college degree. However, this belief may be anachronistic. Research suggests that the availability 
of high paying blue-collar jobs has declined precipitously in the last three decades, as have the 
earnings of men, in particular, with no higher education (Autor & Wassermen, 2013). 
Conclusion 
This study offers further evidence demonstrating a female advantage in performance in 
remedial math courses, despite lower initial placement, and explores some mechanisms that may 
contribute this advantage. Descriptive analyses showed that 30% of male students were placed at 
college level and avoided remediation as compared to 24% of females; in contrast, 55% of 
female students were placed at the lowest level of remediation in comparison to just 43% of male 
students. Results of logistic regressions showed that male students have lower odds than their 
female counterparts to complete remedial math sequences, repeat courses that they fail, or to 
attempt or to pass introductory college-level math courses. Males with lower placement tests 
scores have about 38% lower odds than similar female students to attempt introductory college-
level math courses, and about 24% lower odds of passing them. 
Consistent with previous research on gender differences in standardized test performance 
(Hedges & Nowell, 1995; Scott-Clayton, Crosta & Belfield, 2014), remedial placement test 
scores seem to under predict the performance of female students and over predict that of male 
students. Qualitative data suggest that female students may be more likely to suffer from test 
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anxiety that negatively impacts their performance on math tests and may explain why female 
students test below their true ability levels. Yet, struggles with testing in math raises the question 
of how female students manage to perform better in remedial courses given that passing quizzes 
and tests would be critical to success.   
Also consistent with previous research (DiPrete & Jennings, 2012; Farkas, Grobe, 
Sheehan & Shaun, 1990; Duckworth & Seligman, 2006; Morris, 2008; 2012; Jacob, 2002; 
Silverman, 2003), female students in remedial math give themselves higher ratings of effort in 
these courses: females report doing more hours of homework and using more types of academic 
supports than their male counterparts. Yet, qualitative data show that “effort” is a subjective 
concept, and that students’ self-reported levels of effort are tricky to interpret and may be 
inflated by a low baseline level of effort in remedial math courses in general. Thus, in 
comparison to students who are chronically absent, students who invest the, arguably modest, 
level of effort to show up to classes regularly may see this as a high level of effort.  
Finally, this research highlights the female advantage in persistence, and the important 
role it plays in completing remedial mathematics. Female and male students are roughly equally 
likely to fail or withdraw from remedial math courses, but female students have 30% higher odds 
to repeat courses after failure or withdrawal. Given that drop out is a significant contributor to 
poor student outcomes in remediation, persistence despite setbacks and failures likely plays a 
significant role is separating students who complete remedial requirements from those who do 
not.  
Research on the female advantage in higher education suggests that the female advantage 
in degree attainment is the culmination of a series of successful academic transitions. Female 
students are more likely to graduate from high school, more likely to enroll in college directly 
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after high school graduation, less likely to drop out of college, and therefore more likely to 
graduate and attain degrees (Autor & Wasserman, 2013; DiPrete & Buchmann, 2013). In this 
respect, the female advantage in remediation is yet another academic transition, from not 
college-ready-to-college-ready, which women complete more successfully.  
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CHAPTER 6 
Conclusion 
 The most important take away from this research, in my mind, is the fact that despite the 
obvious dysfunctions of math remediation --including poor placement instruments and policies, 
curriculum that is poorly aligned to students’ goals, and inadequate instruction – remedial 
students remain intent to earn postsecondary degrees. Setbacks in the pursuit of a college degree 
do not cause the majority of these students to give up, which speaks to a strong faith in the U.S. 
opportunity structures, of which success in education and in college are the primary vehicles for 
upward social mobility. There is a mythology that low-income and other disadvantaged 
populations lack the fortitude to overcome barriers as they reach for opportunities (Lewis, 1998). 
After doing this research with students who start college at the lowest rungs of postsecondary 
ladder, I think the true story is the reverse. Remedial math students are made to meet the most 
stringent standards of college-readiness, and to do so using the broken vehicle of college 
remediation. To succeed in these conditions requires great tenacity.  
 In her (1999) book, No Shame in My Game, the sociologist Katherine Newman explored 
the lives of the working poor in NYC. In the preface of the book, she notes that what led her to 
this research topic was that fact that in their eagerness to point the policy spotlight at urban 
poverty, social scientists had focused all their attention on people outside of the labor force who 
were often drawing on welfare, and ignored the working poor. Rather than focus on those who 
did not work, Newman wanted to learn more about what motivated people to stay in the labor 
force, working in jobs with little prospect of professional ascension, and affording just enough 
income to scrape by. Often, the working poor would have been in a better financial position if 
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they worked less and accepted state benefits, but many of them believed in the value and dignity 
of work. 
 I see my research on students in math remediation as analogous in some ways to 
Newman’s (1999) focus on the working poor. In their eagerness to sound the alarm about the 
negative outcomes of many students who start college in remediation, higher education 
researchers and policy makers have focused on students who fail remedial courses and drop out 
of remedial sequences, and ignored the large proportion of students who move through 
remediation successfully, as well as those who fail but persist. Focusing on the high levels of 
failure and attrition in remedial math has helped to spur the creation of reforms, which are an 
important step forward. However, by solely focusing on failure and attrition, we fail to learn 
under what conditions and for whom remediation is developmental, rather than discouraging. 
Further, the presence of remedial repeaters suggests that the fields’ understanding of the 
mechanisms underlying outcomes in remedial math is weak.   
 We are closer to a moment when the most frustrating stories depicted in this research -- 
of students who maintain aspirations to earn a postsecondary degree and consequently spend 
years repeating remedial math courses and making no progress—no longer happen. Nationwide 
reform efforts are underway to improve student outcomes in remediation. Yet, we still have a 
long way to go to remake remediation so that it functions according to its design: as an inroad to 
higher education, not as a barrier that disproportionately bars the way for already disadvantaged 
populations. Co-requisite remediation, which allows students to enter into directly into college-
level math while receiving simultaneous remedial support, is the reform dejour in higher 
education research and policy circles. The promising early results of co-requisite reforms have 
led many, I believe, to conclude that we have solved the problem of remediation. But, I wonder 
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how we can claim to design effective remedies for the ills of the traditional remedial system 
without having a clear sense of what those are? Very little research on college remediation sheds 
light on the mechanisms driving poor student outcomes. This study attempts to address some of 
those gaps and identify mechanisms contributing to both positive and negatives outcomes in 
remedial math. 
Chapter two provided an overview of the characteristics of remedial students in CUNY 
community colleges, and the analytic samples for this study. The population for this study was 
students attending CUNY community colleges between 2013 and 2016. In comparison to 
national samples, CUNY has more students taking remedial math courses. And, while students of 
color and students from low-income backgrounds are overrepresented in remedial math 
everywhere, they are even more highly concentrated in CUNY community colleges where about 
80% of Black and Hispanic students took remedial math courses during the study period. The 
high rates of remedial course taking in the CUNY system, and above average proportions of 
students of color reflect the unique demographic characteristics of NYC; NYC public and private 
high schools are the predominant feeder institutions for CUNY colleges. 
Chapter three, Develop, Discourage or Divert?, shows that student experiences in math 
remediation are complex and dynamic. Past experiences with math, postsecondary goals, family 
and personal economic situations all play a role in the quality of student experiences. The causal 
methods of inquiry that have dominated the literature on remediation miss these subtleties. 
Causal inference seeks to isolate the effect of remedial courses from student academic and 
demographic characteristics, as well as from institutional and classroom level variables. 
However, this is an inauthentic view of how remediation works. Remedial courses do not operate 
in isolation from these factors. The stories of the 11 students featured in this chapter illustrate 
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that one cannot discuss the effects of remedial math courses without considering the broader 
contexts of students’ lives, course content and how it is taught.  
Qualitative examinations of student experiences in remedial courses point to strategies 
for improvement of these interventions. This chapter suggests that clear postsecondary goals play 
an important role in moderating negative experiences in remediation. Thus, students who had a 
clear sense of what they were trying to accomplish in college, usually in terms of career 
aspirations, could adapt to setbacks and were more persistent. Further, adequate instruction, in 
which instructors display patience with students’ needs for support, respond to questions and 
review material as needed, can mean the difference between a developmental experience and a 
discouraging one.  
Chapter four explored how setbacks in remedial math affect postsecondary ambitions. 
Loss of postsecondary aspiration has long been thought to be a key mechanism driving the high 
rates of attrition in remedial math. However, this study demonstrates that the majority of students 
who fail to successfully complete remedial math courses repeat them in an effort to make 
academic progress. The findings on remedial “repeaters” highlight the insufficiency of economic 
models underlying the fields understanding of the effects of remediation for capturing the role 
that educational aspirations play in lives of students, or how students respond to placement into 
or setbacks in remediation.  The widespread nature of course repetition calls into question the 
assumption that setbacks in remediation lower postsecondary ambitions for all students. 
Qualitative data suggest that most students who fail or withdraw from courses maintain 
postsecondary aspirations. Indeed, the tenacity of aspirations to earn a degree appears to be a 
factor that contributes to students getting stuck in remediation. Without a loss of ambition, but in 
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the face of a dysfunctional structure, students churn: trying again and again, but often failing to 
make progress.  
First generation in college students from low-income backgrounds are likely to encounter 
setbacks as they pursue a college degree. The ability to remain resilient and persist despite 
barriers and delays, rather than giving up, may be critical to eventually achieving postsecondary 
goals. This chapter highlights factors, such as economic resources and support from family and 
community members, that help students to persevere in spite of setbacks. 
An important implication for policy makers arising from chapter four is that we, in the 
research and policy community, have a poor understanding of how remediation affects students. 
Remedial math does not sap postsecondary ambition, at least not immediately, for the majority of 
students. Sixty percent of students who fail or withdraw from remedial courses repeat them, but 
less than half of repeaters ultimately complete remedial sequences and attempt college-level 
math. Repeaters who make it to introductory level math courses have good prospects of passing 
them. This suggests that remedial students have a finite window of persistence: the impulse to re-
enroll and attachment to postsecondary goals may wane with time. Thus, it is important to catch 
students, with proactive advisement, before the window of persistence closes and guide them 
into other remedial interventions. 
Finally, chapter five examined how gender shapes performance in remedial math. Despite 
being more likely to place into remedial math and at lower levels, female students are more 
likely than their male counterparts to complete remedial sequences and attempt and pass 
introductory level math courses, a key milestone of academic momentum. Female students 
devote more effort to remedial courses: they spend more time on homework and utilize more 
academic supports. Women may invest more effort in remedial math for reasons related to the 
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performance of gender, and as a result of economic incentives. Because math is seen a masculine 
discipline, men may experience math remediation as a gender as well as an academic failure. 
Men may be unlikely to invest effort in these courses due to seeing effort toward academics as 
unmasculine. Further, the negative peer effects and low academic expectations and rigor 
associated with remedial courses may have a differentially negative effect on the academic 
performance on men.  
Female students may be incentivized to invest effort because the economic returns to a 
postsecondary degree are relatively higher for women. However, men also face strong economic 
incentives to earn a college degree. Men’s weaker performance in postsecondary education in 
terms of persistence through degrees and graduation rates, relative to women, is economically 
maladaptive.  
Persistence through remedial sequences, and willingness to repeat courses after failing 
them, appears to be a large contributor to the female advantage in math remediation. This finding 
suggests that there is a relationship between gender and the stability of postsecondary 
aspirations. Interestingly, most of the recent studies exploring the persistence of postsecondary 
aspirations have focused only on women (Deterding, 2015; Fyre, 2012; Neilson, 2015). 
Exploring the relationship between gender and the stability of educational aspirations is a fruitful 
avenue for future research. 
Policy Recommendations 
Students that participated in this study usually saw success or failure in remedial math as 
a product of their individual efforts and abilities, not as arising from structural conditions, such 
as racial and economic segregation in housing leading to uneven quality of K12 schooling in 
NYC, or the role of community colleges in a stratified ecosystem of higher education 
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institutions, that might limit their prospects for success. Because students saw success or failure 
in these courses as a matter of individual agency rather than structures, they tended not to 
demand reforms. I wonder, though, what remedial reforms would look like if they were initiated 
by students rather than researchers, higher education administrators or policy makers?  
 The executive vice chancellor of the CUNY system, Jose Luis Cruz, committed all 
community colleges to offering only co-requisite remediation, and dispensing with the traditional 
system of pre-requisite remediation, by 2023. As the CUNY system, and other systems and 
colleges nationwide move forward with reforms, I offer the following policy recommendations 
drawn from the experiences of remedial students in community colleges. While these 
recommendations are aimed at students in pre-curricular remediation, they should be effective 
for students in co-requisite courses, many of who will also benefit from additional support.  
Strengthen advising support: Helping students to clarify their postsecondary goals, and 
importantly to see the relevance and utility of math to those goals may help students engage in 
math classes, improve motivation, and moderate the negative effects of struggles and setbacks in 
remedial math. To this end, colleges could improve initial advising efforts aimed at remedial 
students. In entry advising, students could be helped to think through and plan their 
postsecondary goals and explore options. Advisors could discuss and document students’ past 
experiences with math, any learning challenges, and their future education and career goals, and 
use this information to help students choose the best remedial option. Targeting more 
institutional resources to advising of remedial students would likely help to address disparities in 
outcomes by gender, race and socioeconomic status in retention and completion of remediation.  
Address “non-cognitive” barriers to success: Many students struggle with “non-
cognitive” barriers in remedial courses including poor habits around attendance, homework, 
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seeking help, and using academic supports. Many students do not develop good academic habits 
in high school. They enter remediation without a clear sense of what is expected of them, or what 
behaviors were necessary for success in college. As they fail and repeat courses, some students 
learn strategies for success through this high stakes process of trial and error. However, if 
remedial courses were designed to help address non-cognitive barriers more students might avoid 
failures. To this end, college might institute in-class homework time when students can work on 
assignments with support from an instructor and tutors. Colleges might also consider more 
ambitious strategies, such as placing non-cognitive “tutors” into remedial math courses. These 
“tutors” would proactively check in with students exhibiting poor attendance, failing to do 
homework, or performing poorly on quizzes or tests and offer them support.  
Increase financial support and remove financial barriers to support persistence. 
Students with Pell Grants had about 20% higher odds of repeating remedial courses that they had 
failed, making it far more likely that they would make it to introductory college-level math 
courses which they stood a good chance of passing. Students with financial support will not 
experience such negative economic consequences of repeating. Further, some students struggle 
to pay extra costs associated with remedial courses, such as fees to access course software. Such 
costs can pose a serious barrier to their academic progress in the course. To remove this barrier, 
all remedial courses should use open access course software or provide no cost access to the 
software for all students. 
Improve oversight for instruction in remedial math courses. Adequate instruction 
often meant the difference between a developmental or discouraging experience in remedial 
math. Students spoke highly of instructors that they felt cared about their success, responded to 
questions and requests for review, and were able to explain strategies for solving problems in a 
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variety of ways. On the other hand, too many students reported negative experiences with 
instructors who humiliated them for asking questions and dismissed their needs for review. 
Remedial instructors are often adjunct faculty members working under difficult conditions for 
low pay. They are also often loosely connected to the institutions where they teach and receive 
limited support. Given the importance of early academic momentum for postsecondary 
attainment, college should invest far more in improving the quality of pedagogy in remedial 
math courses (Attewell, Heil, & Reisel, 2012). Math department chairs and full-time faculty 
should observe adjuncts teaching remedial math to provide critical feedback and oversight. Math 
departments could convene groups to review research on students learning in remedial math to 
gain a better understanding of barriers and promising strategies and use this as a basis to create 
department-wide standards for teaching in these courses, and to design professional development 
for adjunct faculty. Colleges should also review and disaggregate course outcomes to identify 
and scale effective practices, and to support faculty whose courses regularly have below average 
pass rates.  
Avoid remedial course repetition: Colleges should limit the likelihood that students will 
repeat courses. Although students who made it to college-level courses after repeating had good 
pass rates at 73%, less than half of repeaters ever attempted introductory college-level math. 
Research suggests that students who fail a remedial course have lower odds of success in any 
subsequent remedial course (Bahr, 2011). Students who avoided repeating by taking a different 
remedial course or skipping remedial requirements altogether had even higher pass rates in 
introductory college-level math, at 77%. When students fail classes, they should be flagged to 
meet with an advisor to discuss factors that caused them to struggle, and placed into a different 
remedial intervention. 
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Appendix A 
Student Interview Protocol 
Introduction to study 
Thank you for participating in this interview! I am conducting research on students’ experiences 
in developmental courses in CUNY community colleges. In particular, I am interested in your 
experiences in developmental math classes, and how experiences in these courses have impacted 
your educational plans.  
Our conversation will last about one hour. I will record our conversation with your permission. 
The reason that I record the conversation is in order to have an accurate record of what you say 
during the interview. We can skip any questions you do not want to answer, or end the interview 
at any time.  
At the end of the interview, I will give you a $45 gift card for participating in the interview. 
Do you have any question about the study before we get started?  
Interview Guide 
BACKGROUND QUESTIONS 
Thanks again for agreeing to participate in the study! Just to start out, could you tell me about 
when you first came to this college? 
• Where did you go to high school? How would you describe your high school?
• What was your experience like with math in high school?
• What were your educational and career goals in high school?
• Tell me about how you decided to attend college?
• Tell me about your goals in terms of education and a career?
• Why did you choose to come to this college? (Probe: Why did the student enroll in a 2
year versus a 4-year college? Did remedial requirements play a role in that decision?)
• Have you selected major? (If yes) Please tell me about how you chose that major?
• What did you expect college to be like?
• Has your experience at this college been similar or different to what you expected? Please
explain.
• How did you feel about being placed into developmental math? (Probe: Was the student
surprised by the placement? What level was the student placed i.e. more than one level
below college-level?)
MATH 
176 
• What has your past experiences in math courses been like? Could you give me an
example of any particularly positive or negative experiences with math?
• How would you describe your abilities in math? Do you have any particular strengths or
weaknesses?
• What do you think your biggest challenge is in math classes?
• Do you think that certain kinds of people are better at math than others?  What kinds of
people are good at math? (Probe: Ask student for examples to clarify response.)
• How important is math for what you’re studying now?
• How important is math for what you plan to do for a job?
• How do you feel about math, in general?
REMDIAL MATH COURSES 
• Tell me about the math course you’re in right now.
Probe for the following: 
o How often does the course meet?
o How long is class?
o What is you class like on a typical day (probe for delivery format i.e. lecture
based, computer-mediated, redesigned course)?
o How did you choose the course (i.e. advice from an advisor, faculty, other
students)?
• How do you feel about the course that you’re in now? What do you like about it? What
do you dislike?
• How do you think you’re doing in the course right now? (Probe for evidence as to how a
student makes a determination as to their performance in the course, i.e. test scores,
homework, etc.)
• How motivated do you feel to pass this class? What motivates you?
• On a scale of 1 to 5 (1 being the lowest and 5 the highest) how much effort would you
say you’re putting into this course? Why did you pick that number? (Probe: Ask the
student to explain the number they chose, and ask for examples of behaviors that
exemplify their assessment of their effort level.)
• How does your level of effort compare to other students in the course?
• How does this course compare to past math courses you’ve taken?
PAST REMDIAL COURSES 
• Tell me about the math courses you’ve taken before.
• Tell me about remedial math courses you’ve taken before. What was your experience like
in those courses? (Probe: What went well? What didn’t go well?)
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• How did you feel when you failed the course(s)? (Probe: Is course failure limited to
remedial math courses, or does the student seem to struggle generally? Is failure a “big
deal”?)
• Did failing those courses affect any other aspects of your life?
• Did failing those courses cause you to make any changes to your education or career
plans?
• Did failing those courses affect how you see yourself as a student?
REENROLLING 
• Why did you decide to re-enroll in math?
• What were the biggest factors affecting your decision to reenroll in remedial math?
• Did you receive any advice from anyone about re-enrolling after failing? Who? (Probe:
Friends, family, college staff of faculty.) What did they tell you?
• How much did your choice to reenroll affect college costs for you?
• Did you consider any alternatives? (Probe: This could include alternative life plans, like
the military or alternative remedial pathways, redesigned or shorter courses.)
• How does having previously taken remedial courses affect your behavior in class or how
well you do in your current remedial class?
• What do you feel that you learned in your past remedial courses? (Probe: If the student
talks about content knowledge, that’s useful. Also, ask about behaviors around
attendance, studying, using college resources, asking for help from faculty, etc.)
• Has this changed your approach to your class now?
WRAPPING UP 
• Do you think that you will pass your current class? What makes you think that?
• What will you do if you don’t pass? How would that affect your educational plans?
• That’s all the questions that I have. Unless, there is anything else you’d like to share with
me about your experiences in remedial math courses?
• Do you have any questions for me?
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